TELEGRAPH ENGINEERS, ELECTRICIANS, & CONTRACTORS, 


A L f a? * 1 


OGHOBER 45, 1879. 


=> à 
= 24 = = À | 
é 
= 
4 

| . 


LONDON : & COM PANY, 10, >, PAIFERNOSTER C. 


& PHILLIPS, 


Manufacturers. of Submarine Cables, Materials for Overground. Litesy. Tel Posts, Insulators, Sastruments, 


OFFICE: 16, UNION COURT, OLD BROAD STREET, LONDON, EC. 
WORKS: VICTORIA ROAD, CHARLTON, LONDON, 5.E. 


Manufacturers of all Telegraph Appliances, Materials, and Machinery for Making and 
Laying Submarine Cables, and Contractors for Underground & Aerial. Telegraphs. 


tron TZ, Buoys, Grapnels, both: Patent and Ordinary ; Centipedes, Creepers, Mushrocrzs, Sinkers, Cable 
Ta Picking-up and Paying-out Machinery, Dynamometers, Bow and Stern Gear, Steam and Hand 
Hauling Gears, Rope and Chain Fittings, Cable Drums, Splicing and Fointing Zi Gols, ce, Fe. 
Machine Designed and Constructed for the Complete Equipment of Télegrapa' Cable Factories and — 
Vessels, Wire Testing Machines for Tension, Elongation, and Torsion, q@pecial Wire Sounding 
Machines for Shallow and Deep Water. 5 
“All Apparatus and Material used in the Construction and Maintenance of LAND. LINES, Viz.t— 


Yohuson Phillips's Patent Fluid Insulators, and all kinds of the ordinary form. 


BATTERIES—Sole Makers of Higgins’ Patent abe K- prow Batteries, and all the ordinary forms. Contractors forthe supply of Zinc 
and Carbon Battery Plates of special lity. ‘ 
POLES—Wrought Iron or Composite Poles of various kin | 


MAKERS or SPECIAL UNDERGROUND: TORPEDO AND FIeLp ‘Cantzs; WITH SINGLE or Cores. 
Insulated Copper Wires, Strand and Ropes, taped or braided, for Blectric Lighting purposes, also Carton Rods. 
ESTIMATES GIVEN FOR COMPLETE SYSTEMS OF ELECTRIC LIGHTING. 


LIGHTNING: CONDUCTORS BRSCTED, TESTED AND MAINTAINED. 


| ELECTRIC LIGHT. 
| SIEMENS BROTHERS, 


TELEGRAPH ENGINEERS, 


MANUFACTURERS OF 


SIEMENS’ PATENT DYNAMO-ELECERIC MACHINES, LAMPS, CARBONS, 
and all APPARATUS wecessAny For WORKING: Evacraic Liost FOR -LIGHEINS Rauwar 
Stations, Wuanves, Docks, LicuTHOUSES, Snips, FACTORIES, Weavine Suzps, YARD3,, &G 


Batteries, Electric Mine Rxploders, and Telegraph Apparatus of all hinds. 


| Contractors for laying Submarine Cables, for the erecison of Lind er the establishment 


ome 
LAMPE ST 


“"works-CHARLT TON 
at BERLIN, PARIS, St. 


AVERAGE WEEKLY DELIVERY 
(neluding Continental) | 


OVER TWENTY ENGINES. 
4000 ALREADY DELIVERED. 


ante SOn. 


The durabilityjof these Engines 15 now established by experience, one of them hay ~ Say run night and day at the Hinckley Gas Works for over twelve monthe 
Bde us any expenditure for repair ; this being be. to about 24 fyears average wor ez 1,900 al delivered. Very numerous Testimonials from Users 
ae to pace, : Men of Science, and others, on application to the Makers. No oublie “with Coal, es, Smoke, Insurance, Water, or constant attencance — wart 
Ne g! or Water Gauges and Steam Gauges to watch. nd 


STARTS AT A MOMENT'E NOTICE. 


THE “OTTO” SILENT GAS ENGINE. 


“Otto” and Grossley’s Patents, 1876 and 1877 
THEY ARE USED FOR ALL KINDS OF PURPOSES, ee FOR HOISTING, PRINTING AND PUMPING. 


Nominal Morse-Power 6 
sizes Maximum Morse-Power ti 4 } Offered. 


Prices include Cust-iron Stand, Turhed Fly-wheel, & Driving Pulley; Water Vessel, Several Bae eg Gas Fittings (excepting Meter & Pipes), 


DAVIS & TIMMINS, 
SCREW MANUFACTURERS. 


Binders, Terminals, Connectors, Clamps, &c., Kept in Stock. 


BOWLING GREEN LANE, FARRINGDON ROAD, E. C.. 
INDEX TO TELEGRAPHIC JOURNAL ADVERTISEMENTS. 


“No charge. is ane for inserting Names and Addresses of firms whose advertisements appear for at least three 
months consecutively in this Fournal, during the continuance of such advertisements. 
(The numbers refer to the page on which the displayed advertisements will be found.) 
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PATENTS FOR INVENTIONS. 


OBERTSON, Broman, & Co. (established 50 

years) continue to obtain Patents for Inventions. Pamphlet, 

— special advice, gratis or by post. 166, Fleet Street, 
ndon. 


(GEOLOGY. — In the Preface to the Student’s 


ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., 
he says:—‘“‘ As it is impossible to enable the reader to recognise 
rocks and minerals at sight by aid of verbal descriptions or figures, 
he will do well to obtain a hr collection of specimens, 
such as may be procured from Mr. TENNANT (149 Strand), 
Teacher of Mineralogy at King’s College, London.” These 
Ne sg are supplied on the following terms, in plain Mahogany 

inets :— 

100 Specimens, in Cabinet, with 3 Trays 

200 Specimens, in Cabinet, with 5 Trays .. .. § 5 © 

300 Specimens, in Cabinet, with 9 Drawers .. 10 10 © 

400 Specimens, in Cabinet, with 13 Drawers .. 21 © o 

More extensive Collections at 50 to 5,000 Guineas each. 
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HARBOROW & Co. 


ELECTRIC TELEGRAPH ENGINEERS, 
CONTRACTORS AND MANUFACTURERS, 


4, Circus Street, Marylebone, W. . 
Makers of Block Instruments, Single and Double Needle Instru- 
ments, Coils for same with Induced Needles, Lines’ constructed 
and maintained. Batteries of every description. Electric Bells, 
Indicators, Thief and Fire Alarms for private -houses, banks, hotels, 
warehouses, &c., &c. Lightning Conductors. All kinds of Electrical 
Mining Apparatus. H. and Co. draw attention to their Bells, &c., 
especially adapted for mines. Models made. Experiments carried 

out.—4, Circus Street, Marylebone, London, W. 


BLOCK TELEGRAPHS AND ELECTRIC 
INTERLOCKING SIGNALS. 
TYER & COMPANY 


Respectfully invite the attention of Railway Directors, Managers, 
and Engineers to their important improvements in ‘‘ Block” 
Telegraphs, especially to their new system (Patent 1874, in con- 
junction with Messrs. SAXBY & FARMER), inspected oad improved 

Captain TyLer, on behalf of the Board of Trade. By the use 
of this appliance, a signalman who receives a telegraphic indication 
of aline blocked from the gr peur in advance, cannot possibly 
give a contrary signal upon the outside semaphore to the engine- 


ver. 

“Such is the latest development of railway signalling, which is 
worthy of careful attention, constituting, as it does, a marked 
advance upon the ordinary block system.”—7he Times. 

Office and Works—4, OLD STREET, GOSWELL Roap, Lonpon. 


BRITANNIA RUBBER & KAMPTULICON Co. 


WAREHOUSES :—32, CANNON STREET, H.C. i 
Works:—Bow Common, London, E. 
MANUFACTURERS OF 


EBONITE, SHEET, TUBE, AND ROD, 


FOR 


Electrical, Chemical, and Philosophical purposes. 


TO INVENTORS. 


ESSRS. BREWER & JENSEN, British, Foreign, 


and Colonial Patent Agents, give prompt personal attention 
to all matters intrusted to them. Office for Patents, 33, Chancery 
Lane, W.C. Established 1844. | 


OPERAS. 


ENTLEMAN’S, 6s. ; Lady’s, ss. 6d. Warranted Goods. Electric 
Bells from 6s. Improved Microphone and Battery in 
one, 2s. 6d. Double Line Wire, 1d. and 2d. per yard. 
GIBBINS, 44, Parkfield Street, Islington. 


ACHINERY for covering Telegraph Wire with 
Silk; Cotton, Flax, Hemp, India-Rubber, Gutta-Percha, &c. 
Wire Stranding. Machines. Complete sets of Machinery for the 
Manufacture of ‘Telegraph Cables. 


THOS. BARRACLOUGH, 97, BRIDGE STREET, MANCHESTER. 


[NSULATED COPPER WIRE, SILK, 


Cotton, or India-rubber covered. Conductivity guaranteed. 
German Silver Wires for Resistance, Braided Handled Cord, Silk 
Cord for Electric Bells, &c.—J.& W. RICKARD, Insulated Wire 


Manufacturers, Derby. 


TELEGRAPH INSTRUMENT CASES. 


GEORGE BEECH, . 
10, SANDRINGHAM RD. HIGH ST. 


KINGSLAND, : 


Continues to supply Railway and Telegraph Engineers with 
every description of Telegraph Instrument Cases, Single 
Needle, Block, Bell, Switch, &c. The material and work. 
manship of first quality and guaranteed. 


Terms moderate for Cash. - 


J. F. FOXCROFT, 


Celegraph & Surgical Instrument Case Manufacturer, 
39, LEVER STREET, GOSWELL ROAD. 


Single and Double Needle Instrument Cases, Disc Cases, 
Morse Boards, Bell Cases, and every description of 
Cabinet Work for Electricians. | 
| ESTABLISHED 1870. 
Terms moderate for Cash. 


THOROUGH and PRACTICAL ELEC- 

TRICIAN and TELEGRAPHIST, fdesires a 
Situation where energy and practical ability are 
required. Salary moderate. Could correspond in two 
languages. Good reference.—ELEcrTriIcIAN, No. 7, 
Rue Beau Séjour, Lausanne, Suisse. 
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“EMPRESS” WATER MOTOR 


Price List and Power of the “ Empress” Motors at Various 
Pressures, April, 1879. 


. = 
él: Diameter | es) of Water per | of peer per |. : Size of 5s Revolutions | Price of 
Z| Size of Jet. | of | SE | uclbs.| 86 ibs: Driving per: ‘Motors 
RE | SE | |. Galls. |: | 
2 | 3-32 in. 11 in. }' For Sewing and other 40 tlo 70 23 in. gut. tin. | I in. | 1000 to 3000 £3 38. 
3-32 in. |: in. tlo go 3#in. gut: | gin. | rin. | goo'to 2500 | £4 ros. 


3 | | diam. width, | 
in. | 18in. tog tog r th:200 | 250 to.350| ‘sins | xtim. | 2hin.| 800 to 2000 | £8 os. 


4 in. 30 in. |rto2 2t0 3 3t04 300 500 gin. agin. | 2 in..| 3kin.| 400 to 1200 | £25 où. 
2 of in. | 2 of g30in. 400: 700 gin, :2} in. 2}in, sin, 350 to 1000 435 os. 


3 

4 

5 | 3-16in. 23in. |àtor|rtork14to2| 150 to 200 | 250 to 350 | 7in. afin. | 1hin.| 2fin.| 600 to 1500 | £15 os. 

7 

8 


2 of } in. | 20f36in.|3t04|4to5 600 1000 9 in. 2}in. 2hin. 6 in. goo to 900'! £45 os: 
“MANUFACTURED ONLY BY 


WORKS—r11. & 113, BLANDFORD STREET, 
OFFICES—9 & 10, SHEFFIELD BUILDINGS, 89, VICTORIA STREET 
» METROPOLITAN BUILDINGS, QUEEN VICTORIA SEREE LONDON. 


A. comBE. 


81 & 32; KIRBY STREET, HATTON GARDEN, LONDON. 


MANUFACTURERS OF SCREWS 


OF ALL KINDS, AND SMALL WARES FOR 


LIVERPOOL 


| Electrical, 1, Telegraphic Optical, Scientific, Philosophical, Surgical, and Musical Instruments 


ae EERING, &c., &c. TURNERY IN ALL METALS. 


_ First-class work guaranteed. Estimates on DER 


ELECTRIC HOUSE BELLS. 
BURGLAR DETECTORS. FIRE ALARMS. 


Electric Bells on the best system from 8s. 6d. each. 
INDICATORS with Improved Mechanism. CONSTANT BATTERIES. WOOD & CHINA 
PUSH. BUTTONS. INSULATED WIRE. 
HOUSES & MANSIONS FITTED. — ESTIMATES GIVEN. | 
ILLUSTRATED CATALOGUES with Diagrams, enabling everyone to fix their own Bells, Post free. . 


“ MESSRS. ARCHBUTT, | TESTIMONIAL. | x RUGBY, May, 1878. 
‘ Your Electric Burglar bé fitted i in my house last month have already proved efficient.” _. 


PROFESSOR HUGHES’ MICROPHONE, price complete, with 3 3 Cell Battery and Instructions, 13s. 

Magnets of all descriptions. Silk covered Wire. Binding Screws, 3s. per dozen. Double Line-Wire — 

Is. 6d. per dozen yards. Silk Cord, Switches, &c., &c. Telephone Signal Transmitters, 10s. 6d. each. : 

The Tourist’s Friend :—A PEDOMETER, registering distance walked, price 16s., ane’ free in Great 
Britain and Ireland, 


8, BRIDGE STREET, WHSTMINSTHR, SW. 
| FACING THE HOUSES OF PARLIAMENT. 


| 
LI 
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Experience, accumulated since the time of Benjamin Franklin, proves conclusively that a Conductor Aléde 


of Copper, of adequate size, is the best of all appliances for the protection of every description of Building from the 
destructive effects of Lightning. 


NEWALL & CO.'8 PA TENT COPPER-ROPE LIGHTNING CONDUCTOR,” 


As applied to all kinds of Buildings and Shipping in all parts of the world with unvarying success, is, the 
most reliable, most effective, and cheapest conductor offered to the public. 


It is simple in its application, no insulators being required ; and it costs only ONE SHILLING per foot for the standard 
size, which à is safe in any storm, — 


7 SOLE PATENTEES OF UNTWISTED WIRE ROPE.. 


Manufacturers of Iron and ‘Steel Ropes for Colliery and Railway Purposes. Rigging 
Ropes, Guide Ropes, &c. 


GILT AND SILVER CORD FOR HANGING PICTURES, IRON, STEEL, AND COPPER CORD FOR CLOCK AND SASH LINES, &C. 


R. S. NEWALL & Co., LONDON, 180, STRAND, W.C. 


LIVERPOOL, 36, Waterloo Road; GLASGOW, 68, Anderston Quay 5: MANUFACTORY, 
| Gateshead-on-Tyne. | 


EVA CH 


THE SCIOPTICON. 
An improved form of Magic Lantern, burning paraffin oil, and giving a powerful light up to an 8 or 10 feet disc. 


Tue Sciopricon was the these, and Tr its. place among a host of 
imitations. 


The principle of the light i is two forallel nos due to the condenser. 
Always ready—a few seconds only required to püt in operation, 


The Improved Sciopticon: is the only Lantern in the market constructed 
on scientific principles. It is arranged so that the whole of the light from the 
condensers passes through the front lenses, the focussing being done with the 
' slide, thus giving a pers increased sé on che: screen and much better 

| ‘definitions ‘ Price £6 6s. 


Catalogue of Soinptioons and Appliances. 
_ SCIOPTICON MANUAL OF INSTRUCTIONS 
AND EXPERIMENTS. 15 Stamps. ‘a 


Fourth Edition in the Press. 


WOODBURY LANTERN SLIDES. 


Superior to all other photographic slides, being permanent pigment PEN 
and printed in transparent colours, every gradation of shadow is brought out on 
the screen, Their warm tone also contrasts most favourably with the cold 

colour. 


THE SCENOGRAPH. 
A very light and portable Tourist’s Folding Pocket Camera. By the’ New Dry Process, Chemigals’ 


No. 1. For Pictures 43 «x 31, with léns stand and camera 


eee eee eee 35/- 
No. 2. For Stereoscopes or Cabinets 50/- 
No. 3. For Pictures, 7 x 5 ose ose  50/- 


Well pee for use of Engineers, &c., for taking photographs of machinery: or progress of works. 
| Manual of Instruction seven 


157, GREAT PORTLAND STREET, LONDON, WwW. 


are left at home, and the Sensitive: Plates developed at leisure... No previous knowledge necessaryss - 
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T. WIESENDANGER’S - 
CLASSES IN PRACTICAL SCIENCE. 


LECTRICITY and MAGNETISM, Thursdays, 
7°30 to 830; ACOUSTICS, LIGHT and HEAT, 


' Thursdays, 8°30 to 9'g0. Fee for the two courses, 9/- | 


per Term in advance. All lectures are fully illustrated. 
Appliances for constructing Apparatus. 


33, NEW BRIDGE STREET, 
LUDGATE CIRCUS. 


| ROSSLEY’S PATENT TELEPHONE 
TRANSMITTER, as described in ‘‘ TELEGRAPHIC 
JOURNAL,” May 1, 1879. Price from £3. Illustrated list 


one stamp. 


Single Needle and Block Instruments, as supplied to the principal 
Railway Companies, Sounders and Morse Instruments, Coils with 
Induced Needles, Mining and Signal Bells, Telephone Cal} 
Boards, &c. Sole Makers of Warburton and Crossley’s Patent 
Relay. 


BLAKEY, EMMOTT & CO. 
Northern Telegraph Works, Halifax, and 14, Southamptom 


Buildings, Chancery Lane, London. 


Ww. T. HENLEY. 
‘TELEGRAPH ENGINEER AND CONTRACTOR. 


MANUFACTURER OF 


SUBMARINE CABLES, 


Wire and all Telegraphic Stores, also Galvanised and Corrugated Iron Sheets. 


8, Draper’s Gardens, Throgmorton Street, London. 
WORKS—NORTH WOOLWICH. 


M. THEILER & SONS, 


TELEGRAPH 


INSTRUMENT MANUFACTURERS, 


86, CANONBURY ROAD, LONDON, N. 


MANUFACTORY—ALWYNE LANE, N. 


Specialties :—Patent Polarized Relays for Cables and Land-lines, Morse 
Instruments, Vibrating Sounders, Speed Recorders. 


SOLE MAKERS OF THEILER’S NEW RECORDING SOUNDER AND TYPE PRINTER. 


Contractors for Duplexing Land-lines (Morse Sounder or Hughes Circuits) by 
THEILER'S PATENT MECHANICAL DUPLEX—WITHOUT Artificial Line. 


PETER BROTHERHOOD, 


ENGINEER, 


56 & 53 COMPTON STREET, GOSWELL ROAD, E.C. 


SILVER MEDAL, PARIS EXHIBITION. 


PATENT 3-CYLINDER ENGINES 


AS USED BY 


Siemens, Gramme, and Wilde, 


FOR DRIVING 


DYNAMO-ELECTRIC MACHINES 
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THE TELEGRAPHIC JOURNAL AND 
ELECTRICAL REVIEW. 
VII.—No. 161. 


THE ELECTRIC LIGHT. 
AFTER a period of quiescence extending throughout 
the summer and the long evenings, there are now 
unmistakeable signs that the electric light has 
resumed some of its old activity, and that there is 
still a demand for it, which can be to a certain extent 
supplied. | 

At this time last year the fever of public excite- 
ment raised by the rash announcement of Mr. 
Edison, was just at its height. There was a perfect 
scare amongst the holders of gas shares ; and the 
whole electrical world was on tiptoe of eager ex- 
pectation to learn what the wonderful inventor of 
the phonograph, the man whose daring ingenuity 
seemed to have something terrible and irresistable 
in it, had achieved in solving the problem of general 
ilumination by means of the electric current. 
Elderly men who had lived through such panics 
before and seen similar enthusiasms die down, pre- 
served their equanimity, and ventured to predict 
that Edison’s reputed success would prove a 
chimera ; while younger men, who had not be- 
fore experienced any of the periodic storms of 
false alarm which disturb existing industries, and 
who were ready to pin their faith to a young inven- 
tor who had won their admiration, were, as it 
turns out, over sanguine of the declared result. 

A year has passed since then, and the Edison 
light which was to be blazing in our drawing-rooms, 
and glowing in our closets by this time, has not 
made its appearance. The mountainous prepara- 
tions which were made at Menlo Park have given 
birth to nothing bigger as yet than a mouse. Small 
lamps have been seen there it is true, but the 
public illumination of the town has not come off; 
and there are some evil reports from New York to 
the effect that Edison has given up the attempt and 
retired from the field, under cover of a despairing 
cry for “ more platinum.” 

We do not credit the bitter aspersions of the 
American press, any more than we put faith in the 
extravagant praises which the same organs heaped 
oa the inventor’s head in the heyday of his fame. 
Too many American journals govern their expres- 
sions by the licence of sensation rather than by the 
_ Canons of good taste, or the pure limits of truth, and 
those who laud a man to the utmost excess at one 


moment are the very first to cover him with 
opprobrium the next. It appears to us that Mr. 
Edison is by no means hopelessly defeated in his 
endeavour to publicise the electric light. ‘He has 
been resolutely at work of late instead of haranguing 
reporters in a battered hat, and making boasting 
speeches, which some of these same gentlemen are 
turning against him now ; and the remarkable paper 
which he recently read before the American Scien- 
tific Association on the heating ‘of metals in vacuo, 
proves that he is not the man to be deterred by 
obstacles which have overthrown the efforts of al 
other inventors who have tried to make electric 
lighting by incandescent wires a practical success. 
“I can,” he says, “now obtain eight separate jets, 
each giving out an absolutely steady light, and each 
equal to 16 standard candles, or a total of 128 candles, 
by the expenditure of 30,000 foot-pounds of energy, 
or less than 1 horse-power.” This is a good long 
way behind what he promised us, but it does not 
look like a hopeless failure. 

One substantial result of Edison’s efforts in 
electric lighting has been their stimulating influence 
on other electricians. During the past year patents 
for electric lighting have literally flowed into the 
British and Foreign Patent Offices, and many ex- 
cellent electric lamps have been perfected and 
exhibited. The public too have been aroused to 
the advantages of the system, and it can truly be 
said that the electric light never had a better oppor- 
tunity than it has now, and indeed that it never 
before took a better advantage of it. For, although 
street illumination is only in vogue in one or two 
places, such as the Avenue de l'Opéra, Paris, the 
Thames Embankment, and the waterside: pro- 
menades of Blackpool ; hall, ship, and factory light- 
ing is proceeding apace. At Blackpool it has 
proved a capital speculation, for although the in- 
stallation will cost the town authorities at least 
£2,500, the place has been literally thronged with 
visitors. Street illumination, though tardy in its 
progress, is not at a standstill, and it has a very 
good chance of adoption in colonial and oriental 


cities, like those of Algeria, Persia, and Brazil, 
where it will not have to encounter the vésted' 


interests Of gas-light. already i in usé. 


The winter exhibitions of rival electric lights nave’ 
begun again in London;’an interesting one, de- 
tailed on another page, of the Lontin system having 


taken place at the Aldersgate Street Station, of the 
Metropolitan Railway. Eight Serrin-Lontin lamps 
were suspended ovér the platforms. The motive 
power was furnished by a high ‘préssure compound 


engine of'25 horse-power‘ nominal, capable‘ of’ - 
‘The ‘machinery : 
| consisted of ‘an exciter and a distributor, the latter 


working up’ to’ 60 horse-power: 


~ 
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making 410 revolutions per minute and the former 
just half that number. The eight lights were 
maintained on four circuits, and the engine was 
stated to be working up to about 14 horse-power. 
In fact, it is claimed for the Lontin machine that it 
will maintain a lamp equal in lighting power to 600 
candles by the expenditure of from one to one and 
a quarter horse-power, the economy of power in- 
creasing with the number of the lamps. The 
carbons are stated to burn at the rate of three inches 
per hour, and the entire cost of coal and carbons is 
reckoned at less than threepence per hour for each 
lamp. This result is considerably cheaper than 
gas-lighting. The improved Lontin machine is 
claimed to possess the advantages of working at low 
speed and admitting of the ready sub-division of 
’ thelight. As many as twelve lights have been placed 
in one circuit on this system. 

Another advance has been the extension of 
Jablochkoffs system to Waterloo Bridge. 

Other projected applications of the electric light 
can be cited. For instance, the authorities of the 
British Museum have decided to light the reading- 
room during this winter by Siemens lamps, hung 
near the roof and provided with reflectors to throw 
the rays down on the floor below. By this means 
it will. be possible to keep the library open for 
several hours after dark without danger of fire. 
From Paris we learn that the foyer of the new Opera. 
house is to be lit by four Jablochkoff candles and 
four of Werdermann’s type, and the experiment 
will be a kind of competitive trial between these 
two plans, to determine which of them is the more 
suitable for the subsequent lighting of the whole 
house. | | 
. The most interesting news on this subject is, 
however, the statement made by Mr. Harding at 
the exhibition of the Lontin light, above-mentioned, 
to the effect that Mr. Crookes is engaged in some 
experiments with the electric light in vacuo, which 
promise to work an entire revolution in the pro- 
spects of the light. Carbons would be dispensed 
with, and the lamp would consist in a luminous 
globe giving a light of say three candles, Thirty of 
these lamps would, it was thought, be maintained 
by an expenditure of 1} horse-power, at a cost of 
less than a penny per hour. We have always 
believed that there was something to be made by 
some one in the way of electric lighting out of Mr. 
Crookes’ researches: in vacuo, and we are gratified 
to hear that that eminent physicist is so near success 


himself. Mr. Edison and he are trenching upon the. 


same ground with vacuo; but, whereas the former 
uses metal electropyres the latter uses none. Both 
are on, the proper tack it seems to us, namely, the 
production of a perfectly steady light without any 


wasting of carbons or other perishable parts. As. 
yet, however, Mr. Edison’s method would seem to 
be the more economical of the two. _ | 

The facts which we have referred to in the course 
of this article, if they do not show any very remark- 
able advance in the means of illumination by elec- 
tricity, are at least amply sufficient to demonstrate 
that difficulties are steadily being overcome as they 
are met, and, as we have maintained on former 
occasions, that the electric light is now established 
for good, to be slowly improved and extended by 
degrees like any other capable invention. | 


f 
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HADDENS DIPLEX TELEGRAPH SYSTEM. 


THIs system, the invention of Mr. W. Hadden of 
the American Union Telegraph Company, is for the 
purpose of enabling two messages to be sent in the 
same direction on one wire at the same time. The 
principle of the invention is shown by the figure. 

At the transmitting end of the line, k' and k’, are 
the two working keys, 1 is an “ interrupting ” wheel 
which is kept rotating at a high velocity by means 
of mechanism, and is provided with projecting 
teeth which cause contact to be alternately made 
and broken with great rapidity between the two 
springs which are respectively connected to earth 
and to the key K!. | | 

E! and E? are two batteries, the latter of which is 
three times as powerful as the former. 

The action of these keys, interrupter, and batteries, 
is as follows :— 

When both keys are at rest the “interrupter” 
and battery E? are short circuited, whilst E! sends 
its uninterrupted current of “one” out to line, 
When key k? is depressed alone both batteries are in 
pe and a current equal to “four” goes out to 
ine. 

When key xk’ is depressed alone then both E! and 
E? will he short circuited, and consequently “no” 
current will flow out to line. 3 

Lastly, when both keys are depressed it is evident 
that both batteries will be in circuit with the 
“interrupter,” and consequently an _ interrupted 


. current of “four” will flow out to line. 


To see how these various currents cause the 
apparatus at the receiving end of the line to respond, 
let us examine the action of the relays R! and R?. 

When both keys are at rest, then relay rR? is held 
against its contact point by the bias of its pole 
against the uninterrupted current of “one” on line. 
Relay Rr! is held against its contact point by the 
same current on line against the bias of its pole. 

When key I is depressed and puts the full cur- 
rent of “four” on line, then this current overcomes 
the bias of the pole in relay R?, thereby throwing 
over the tongue ; but it does not move the tongue of 
relay R', as it is already held over by a lighter 
current of same polarity. | 

When key xk? is depressed and cuts off all current 
from the line by short circuiting the battery already 
on the line, this permits tongue of relay R*-to be 
thrown over in obedience to the bias of the pole. 
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_ Lastly, when both keys are depressed and the | 


current from the whole battery passes through the 
mechanical interrupter, which is in: motion, the 
effect of the interrupted current is to set the tongues 
of both armatures in vibration, so that in the case of 
relay R? as the tongue is held. against the contact 
point by the bias of the pole, when the impulses 
from the whole battery come, it moves in obedience 
to them, and in the case of relay r! as the tongue 
is held against the contact point by the influence of 


PA forth 


a current on the line, when the intervals of no cur- 
rent come, it vibrates in obedience to the bias of 
the pole. 

The local circuits are so arranged that the 


sounders s', s*, are short circuited when the’ telay 
tongue contacts are together. When the tongtes 
are thrown over by the action of either key, or put in 
rapid vibration by the simultaneous action’ of both 
keys, the circuit is wholly through the soutidérs: 
There are several ways in which the local cifcuits 
may be arranged, which are practically superior to 
the manner shown, which is only intended to be 

If the movement of the keys and the resultant 


effects are carefully followed it will be: seén that no 
circuit-preserving attachments are! necessary--the 
only change from the common key being the extra 
contact points. : 


ON A GALVANOMETER FOR DEMON- 
: STRATING THE INTERNAL CURRENT 
TRANSMITTED THROUGH THE LIQUID 
WITHIN A VOLTAIC CELL. 


Paper read before Section A of the British Association at 
«Sheffield, August 25th, 1879. | 


By CONRAD W. COOKE, C.E., M. Inst. T.E, 

Ir is, of course, well known that when the external 
circuit of a voltaic cell is closed a current of elec- 
tricity is transmitted through that circuit, and at 
the same time a current of equal strength is trans- 
mitted through the “or within the cell from one 
plate to the other. These two are in reality but 
ortions of the same current, and are for convenience 
own as the external or internal currents respec- 
tively, to distinguish that portion of the main 
current which flows through the external conductor 
from that portion which is transmitted from plate 
to plate within the cell. The former of these is 
detected by its electro-magnetic and electro-chemical 
effects, producing deflections in galvanometers and 
electroscopes and sounds in telephonic instruments, 
and is utilised in all the applications of voltaic 

electricity. 
_ As far as the author has been able to find out, 
there has not hitherto been any satisfactory means 


in the hands of the demonstrator of physics by 


which the existence of the internal current within 
a single cell can be made apparent. Faraday, in 


the course of his early researches, made the following . 


experiment : he suspended a magnetic needle by a 


Ver 


silk thread and lowered it. into the liquid between 
the plates of one cell of a voltaic battery, so that its 
length should lie in a plane perpendicular to those 
of the plates, and he observed that when the neédle 
was just below the surface of the liquid it was 
deflected the moment that the external current was 
closed. .On lowering it still deeper (the current 
being maintained complete) its deflection gradually 
diminished as the depth of immersion was increased, 
until it reached a position about half the depth of 
the liquid, when it returned to zero, and after 
passing this depth it was again deflected, but this 
time in the opposite direction, its amount of deflec- 
tion.in either case increasing as its distance from 
the neutral or central point was increased. The 
cause of this phenomenon is obvious from -the 


following considerations :—If a wire carrying .an . 


electric current be held above and parallel to a mag- 
netic needle, the latter, obeying Ampere’s law, will 
be deflected with an angular displacement. dependent 
upon the strength of the current and its distance 
from the needle ; and if the same wire be held de/ow 
the needle, the latter will be similarly deflected, but 
in the. opposite direction. Now the flow of elec- 
tricity through the liquid in a voltaic cell may, for 
the purpose of this.explanation,, be looked upon as 
made up of an. infinite number of currents trans- 
mitted in a horizontal direction from one, plate to 
the other ; and when a magnetic needle is immersed 
just below the surface of the liquid, all these çur- 
rents are flowing in. one direction below it, and a 
corresponding deflection takes place ; when, how- 


ever, it is lowered deeper into the solution a certain 


number of currents are flowing below it tending to 
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deflect it in one direction, and a certain number are | 


flowing above it tending to deflect it in the opposite 
direction, and its permanent deflection is due to the 
electro-magnetic effects of the difference between 
the two. hen these become equal, as they are 
when the needle is at the middle of its depth, their 
effects on the needle are balanced and neutralised, 
and no deflection takes place, and when that point 
is passed the currents above the needle are in excess 
of those below it, and a corresponding deflection in 
an opposite direction i§ given to the needle. This 
is an interesting experiment, but is very difficult to 
repeat on account of the feeble and unconcentrated 
nature of the electric currents above and below the 


‘ needle and the resistance offered to its motion by 


the liquid in which it is immersed. 

Professor Hughes, by placing in the current of a 
battery an apparatus, such as a clock-microphone, 
or a key by which an intermittent or undulatory 
character may be given to its current, and holding 
one side of a rectangular coil of wire in circuit with 
a Bell telephone over one of the cells of his three- 
cell battery, a secondary intermittent or undulatory 
current was induced in the coil by that portion of 
the primary circuit transmitted through the cell, 
and a corresponding ticking was heard in the 
telephone. 

In both these experiments, however, the effects 
observed must be attributed rather to the external 
current of the other cells than to the internal cur- 
rent of the cell under experiment ; and the author 
is unaware that any successful attempt has hitherto 
been made to construct an instrument which shall 
utilise ¢he whole of the internal current of a single 
voltaic cell for the production of electro-magnetic 
effects. While engaged in some experiments a few 
years ago it occurred to the author that if a voltaic 
cell were divided into two portions, having the zinc 
element in one portion and the positive element in 
the other, and the solution contained in the one 
portion were connected to that in the other by a 
tube filled with the same liquid, the tube being 
coiled round a magnetic needle, a deflection of the 
latter, due to the current within the cell being 
forced by the convolutions of the tube to circulate 
around the needle, would be produced when the 
two elements were connected together, and the 
apparatus shown on the diagram was constructed. 

his will be seen to consist of two glass tubes closed 
at their lower ends with perforated corks through 
which the ends of the coiled tube are inserted. 
Within the rectangular coil of the tube was sus- 
pended a magnetic needle, and the whole having 
been filled with diluted sulphuric acid, a plate of 
zinc was placed in one tube and a stick of carbon in 
the other. On making connection between them 
by means of a wire, a slight deflection took place, 
but owing to the feebleness of the current, the direc- 
tive action of the earth’s magnetism and the friction 
of the pivot, the instrument was not sensitive 
enough to be satisfactory, and the author therefore 
designed the instrument which is exhibited on the 
table, which consists of two glass test-tubes united 
together by a small tube about two feet long, and 
convoluted into two circular coils after the manner 
of a Thomson’s reflective galvanometer. Within 
the coils is suspended an astatic system of magnetic 
needles, of which the upper carries a light mirror 
by which its deflections may be made apparent by 


the movement of a spot of light on a screen. It 
may therefore in this respect be looked upon asa 
Thomson’s reflecting galvanometer, coiled with 
liquid instead of with metallic wires. The elements 
are placed one in each of the little cells, and may be 
connected by a key; or, by um | a reflecting 
galvanometer in the external circuit, both currents 
may be simultaneously indicated on the screen and 
their inter-dependence or identity be demonstrated. 
The first instrument constructed by the author was 
made by connecting the two cells by means of a 
tube of india-rubber coiled round two cardboard 
cylinders, but through the kindness and unrivalled 
skill of his friend Mr. Gimingham, whose name is 
now inseparably connected with the splendid re- 
searches of Mr. Crookes, he was able to produce 
the instrument on the table, in which the tubes 
and coils are of glass, all in one piece, and it isa 
very beautiful specimen of accuracy of glass-blow- 
ing. Below the base of the instrument is a fine 
slightly magnetised sewing needle, which can be 
rotated on a vertical axis through a small angle by 
means of a little lever, and by which the instrument 
may be adjusted to zero. 

The author has been induced to bring the instru- 
ment before Section A. of the British Association, 
in the hope that it may be useful, not only for 
science teaching, but for aiding investigations con- 


nected with the physical action of the voltaic 


battery. 


EDISON’S LATEST TELEPHONE. 


SINCE the first appearance of Professor Edison’s 
electro-chemical telephone it has passed through a 
succession of changes until it has finally assumed 
the compact and convenient form shown in the 
accompanying engraving. The form, however, is 
not the only change. In the first electro-chemical 
telephone, it will be remembered, the chalk cylinder 
was supplied with moisture by a movable roller 
which dipped in the exciting fluid and supplied it 
with moisture. This movable roller is now dis- 
pensed with, and the chalk cylinder is enclosed in a 
vulcanite box, seen at the end of the movable arm. 
The cylinder, when once moistened, remains in 
that condition for an indefinite period, as the box 
is practically air-tight. | 

he small shaft that runs parallel with the iron 
arm extends through the side of the box and carries 
the chalk cylinder. Upon the opposite end there is 
a small pinion moved by a worm, the crank of 
which is turned by the finger. The diaphragm of 
the receiving instrument is covered by the front of 
the box, excepting a small central portion which is 
quite sufficient for the exit of the sound. 

The arm which supports the receiving instrument 
is jointed so that it may be raised vertically out of 
the way when the telephone is not in use. 

Thetransmitter, fig, 1, is contained in the stationary 
rectangular box; its mouthpiece projects slightly, 
and the diaphragm, which is of mica, is supported 
by a metal frame and springs inside the box cover. 
This transmitter is quite different from the carbon 
transmitters now so largely in use in America, and 
it will be new to many of our readers ; but it is one 
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of Professor Edison’s earliest and best telephones or 
microphones. It is exceedingly simple and does 
not require frequent adjustment, while it is equally 
as sensitive as existing forms of transmitter. The 
details of its construction will be understood by 
fig. 2. À vulcanite arm is secured to the centre of 
the mica diaphragm by means of a small bolt, which 
is connected with one pole of the battery by a piece 
of metallic foil or very thin copper wire. The head 
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of this bolt is platinum-faced, and sunk deeply in 
the vulcanite arm, the same cavity containing also 
a piece of carbon pencil, such as is used for electric 
candles. The carbon fits the cavity loosely and is 
rounded at both ends. Its outer end is pressed by 
a platinum-faced spring secured to the outer end of 
the vulcanite arm. The spring carries at its free 
end, exactly opposite the piece of carbon, a brass 
weight, and the pressure of the spring upon the 
carbon is regulated by the small set screw. A wire 


‘Ag 


or piece of copper foil, connecting with the spring, 
completes an electrical circuit, which includes the 
primary of an induction coil contained by the 
rectangular box. . The secondary wire of the induc- 
tion coil is connected with the telephonic line, and 
a tertiary coil which envelopes the secondary is 
connected with the rubber and chalk cylinder of 
the receiving instrument. Below the transmitter 
box are two keys, the right hand one being used 
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for signalling, the left hand one for completing the 
tertiary circuit when a message is received. 

The cylinder of the receiving instrument is made 
of precipitated chalk solidified by great pressure. 
The fluid now used to saturate the chalk is a dilute 
solution of hydrogen disodic phosphate. Professor 
Edison has found by a long series of experiments 
that the solution employed must be that of an alkali 
or the phosphate of an alkali, and the hydrogen di- 
sodic phosphate is found to be superior to all others. 
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The operation of this telephone will be under- 
stood by those who are familiar with the first 
electro-chemical telephone. The vibration of the 
diaphragm of the transmitting instrument varies 
the contact between the carbon and the two elec- 
trodes, so that a varying current is sent through the 
primary of the induction coil ; this of course pro- 
duces a secondary current of varying intensity in 
the secondary wire of the induction coil, which 
being in circuit with the secondary wire of the 
induction coil of a distant instrument produces a 
current in the tertiary wire wound around the 
secondary coil. The tertiary current passes through 
the chalk cylinder and the platinum-faced rubber, 
and as the chalk cylinder revolves, the friction of 
the rubber is varied according to the variation of 
the primary, secondary, and tertiary currents. The 
platinum-faced rubber is connected with the dia- 
phragm, and the friction of the rubber is sufficient, 
when no current passes, to pull the diaphragm 
forward as the cylinder is turned ; but when the 
slightest current is sent through the primary coil, 
the induced tertiary current transforms the fric- 
tional surface of the chalk into a frictionless surface 
and the diaphragm springs back. All this describes 
a single vibration of the diaphragm, thousands of 
which are required for the utterance of a single 
sentence. It is not essential that the current should 
be broken to produce the effect in the receiver. It 


is probable that an absolute break never occurs in 


the ordinary use of the telephone. 

An ordinary call bell is adopted in this system as 
a means of giving an alarm. 

This telephone is unrivalled for loudness of speech, 
and an electro-magnet is not required in its con- 
struction.— Scientific American. 


THE LONTIN ELECTRIC LIGHT ON THE 
METROPOLITAN RAILWAY. 


On Monday evening, the 6th inst., at the invitation 
of Mr. Myles Fenton, General Manager of the 
Metropolitan Railway, a number of the representa- 
tives of the metropolitan press were present at the 
Aldersgate Street station of the Metropolitan Rail- 
way, to witness some experiments with the Lontin 
Electric Light. The system of Electric Lighting 
has been carried out by the Zilectric Generator and 
Light Company. The generator is that known as 
the “Lontin.” The principal advantages claimed 
for this machine being, “The low speed at which it 
works,” “The ready division of the light,” and 
“The production of alternate currents.” 

The Lontin machine works at a maximum speed 
of 400 revolutions, whereas those hitherto employed 
in public lighting are worked at from double to treble 
that rate. The great advantages of low speed are 
the enormous reduction of wear and tear, of risk 
of accident and of over-heating. — 

The light may be very much sub-divided. As 
many as 12 lights have been placed on one circuit. 
It has been shown practically that by the machine it 
is possible to give a larger number of small lights, 
and, so far as experience has hitherto gone, whatever 
loss there may be in illuminating power is much 


more than compensated for by the convenience of | 


so complete a distribution; however, curiously 
enough, up to a point which at present appears to 
be between 4 and 6 lights on à circuit, it is stated that. 
a positive gain is obtained by division. These 
experiments are not yet completed, but the cause 
is no doubt due to the fact that when this limit is 
reached the internal resistance of the machine is 
equal to the external resistance, under which cir- 
cumstance the maximum amount of heat would be 
produced in the latter, and therefore, the maximum 
amount of light. A machine constructed nominally 
for 12 lights (which would mean 12 lights of 600 
candles-power each) may be arranged to produce 
48 lights, should the nature of its application make 
such division desirable. 

The various patents which are the property of 
this Company include special regulators and lamps, 
as well as special materials for cables and insulation, 
so that the whole apparatus necessary for the pur- 
poses of electric lighting used in this system is to 
a great extent peculiar to itself, and constructed 
inter its own direction and control. 

The electrical machine now supplying the 8 lights 
for the station at Aldersgate Street is similar in 
construction to the one described in the number of 
the Zelegraphic Fournal for May ist, 1879, and is 
— of giving 16 lights, of 600 candles each. 

he lights at the station are placed two in a 
circuit, there being four distinct circuits as at 
present arranged, and the lamps can be lighted 
or extinguished independently of each other. 
They are of the Serrin type, with the Lontin 
modification, which enables a greater amount 
of subdivision. The light emitted is also much 
more constañt.and steady than that of the old form. 
Another form of regulator also used by the Com- 
pany can, if necessary, be made to burn for any 
number of hours continuously. 

_ This system of electric lighting is stated to be 
not only the most regular and most agreeable com- 
mercially available at the present time, but to be 
also the most economical. The expense of daily 
working is estimated at lessthan 3d. per hour for 
each lamp of 600 candles, from 1 to 11 horse-power 
being required to produce the latter. 

The improved machines employed in the Alders- 
gate Street station have been constructed in the 
works of Messrs. Harding & Co., of Paris, through 
whose house this system of lighting has been intro- 
duced. 

The steam-engine which drives the electrical ma- 
chines is oneof25 horse-power constructed by Messrs. 
Fowler of Leeds, and at 112 lbs. pressure is driven 
at a rate of about 130 revolutions per minute, the 
generator running at 400 and the inductor at 200 
revolutions per minute; it has been placed at the 
Aldersgate Street station with a view to its supply- 
ing the motive power to three or four sets of 
machines for lighting other stations on the line, as 
may be desired by the Metropolitan Railway Com- 
pany. It is proposed shortly to extend the lighting 
to the Farringdon Street and Moorgate Street 
stations of the Railway. 

The exhibition on Meader was the first public 
one that has taken place and was for the purpose 
of showing the progress that the system had made. 

Previous to the lights being shown at Aldersgate 
Street, the press representatives assembled at the 
Three Nuns Hotel, Aldgate, where a dinner was pro- 
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vided, after which the representatives ofthe Company, 
Messrs. Harding and Godfrey, explained the object 
of the meeting, and pointed out some of the pecu- 
liarities of the system as regards the mechanism of 
the lamps, &c. The latter when supplied with car- 
bons, each about 1 metrelong, would burn for 15 hours 
with remarkable steadiness. 

The result of the exhibition was decidedly to 
show the light to be a success. 


REYNIER’S NEW ELECTRIC LAMP. 


Ir will be remémbered that the principle of the 
Reynier lamp consists in keeping red hot a small 
pencil of carbon, by the passage of a current of 
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Fig. 1 


electricity along a small part of its length, between 
an end contact on which it abuts and a lateral con- 
tact past which it slides in advancing. 

Continuing to improve his system, M. Reynier 
has devised a new and simpler electric burner than 
before, which will render incandescent lamps of 
general use. This form is shown in fig. 1, where 
the carbon c, pushed in the direction of the arrow 
by any kind of mechanism whatever abuts upon the 
end contact B; the lateral contact L, shown at the 
extremity by a lever, leans itself on the carbon by a 
retracting spring, 7, and limits between 7 and 7 the 
incandescence of the pencil. | 

The end contact B is mounted on a support 
carried by the lower part of the lamp. In intro- 
ducing the carbon pencil into the lamp the contact 
is drawn back. ai 

Incandescence manifests itself between 7 and /, 
Over a length which can be varied from four to 
eight millimetres. The light got is from 5 to 
20 Carcel jets, according to the intensity of the 
current and length of the incandescent piece. With 
a battery of eight Bunsen elements, of Ruhmkorff's 


model, a light equivalent to about 12 Carcel jets 
can be produced. When operating with magneto- 
electric machines, three to five burners can be lit 
per horse-power, each equivalent to from 8 to 14 
Carcel jets, or from 30 to 40 Carcel jets in all. 

M. Reynier has made different: lamps to act by 
counterpoise and by hydrostatic pressure; that 
shown in fig. 2 represents a style of lamp which 
acts in a suspended position. In it the progress of 
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Fig. 2. 


the carbon is caused by the descent of a cylinder p 
which bears directly upon the upper end of the 
carbon. | 


ON THE USE OF BATTERIES FOR DOMESTIC LIGHTING. 
By EMILE REYNIER. | 


My new electric .incandescent lamps, simplified 
as they are, can furnish from three to five lights per 
horse-power. They will, therefore, be useful in 
factories where a motor is installed, for they yield 
a light equal to from 30 to 40 Carcel jets per horse- 
power, which is a sensible economy over gas- 
lighting, while giving a purer light. 

_ Besides these applications they will be able to 
serve in private establishments if an economic 
means of generating the current without a motor 
be provided. With six or eight Bunsen couples, of 
the flat Bunsen pattern, a fine light of from 6 to 
12 Carcel jets is got during four hours. But these 
batteries are inconvenient owing toithe nitric fumes 
given off. Their expense is also too great, eight 
couples costing, for four hours,a sum of 5°81 francs, 
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which makes each Carcel jet of electric light to cost 
0*122 francs per hour. 

I have sought to provide a cheaper sort of battery 
for the purpose, and have tried various batteries, 
such as the bichromate batteries employed in gal- 
vanoplasty ; Thomson batteries, recently imported 
from England by M. Maudet, and experimented 
with by M. Mascart on electric motors at the College 
of France ; Faure’s modified Bunsen, in which the 
fumes are suppressed; and lastly, the rotating 
battery of Becquerel, well known to physicists 
though unused. Our results as obtained by the 
Reynier lamp are as follows :— . 


Faure’s BATTERY. 


This battery is composed of a porous pot of 
agglomerated graphite closed by a carbon bung and 
surrounded by an ordinary cylindrical zinc. This 
element thus formed acts like a common Bunsen 
without disengagement of vapours; but the pro- 
duction of electricity is very slight. It is not our 
aim to find the cause of this fact, but it may be due 
to the resistance of the bottles or their insufficient 
porosity. 


THOMSON’S BATTERY. 


That tried was composed of 12 pairs, of which 
the surfaces of the zinc and copper plates were 
200 x 200 millimetres. The plates were separated 
by a diaphragm of parchment paper. These 12 
pairs heated a carbon one millimetre in diameter to 
a white but very feeble light of one candle-power. 
I estimate that to obtain a current equivalent to 


that of eight Bunsen pairs, 45 Thomson cells would 


be required. Thecost of these would, of course, be 
embarrassing. The expense for four hours would 
be about three francs or 0°062 francs per Carcel jet. 
This battery is very constant, gives off no fumes, 
and would act for over 12 hours without requiring 
to be recharged. On the other hand it is costly and 
cumbrous, and, although more economical than the 
Bunsen, is still too expensive for the purpose in 
question. 


BICHROMATE OF PorasH BATTERIES. 


The pile à treuil of M. Ducretet and M. Loiseau, 
of 15 pairs did not give good results. The light, 
bright enough at the moment of immersing the 
plates, soon waned, and after ten minutes polarisa- 
tion had fallen to about half a jet. By remount- 
ing the pairs one can depolarise them almost at 
once. Agitation of the liquor causes a partial de- 
polarisation which prolongs the duration of the 
experiment. Costly, cumbrous, and very inconstant, 
the battery can only serve for brief experiments. 

Eight pairs on Ruhmkorffs model, with porous 
vases, were tried successively with the following 
liquids :— | 

Interior vase (carbon) : 

acidulated water bi- 
chromated. 

Exterior vase (zinc) : 

Solution of chlorhy- 
.  drate of ammonia. 


Interior vase (carbon) : 
acidulated water bi- 
chromated. 

Exterior vase (zinc) : 
acidulated water. 


1. Goarant de Tromelin 


2. Poggendorff … … 


The first (Goarant) proved superior to the second 
(Poggendorff). It does not give off any smell, the 
zincs consume regularly, and there is no effer- 
vescence. The liquid depolariser exhausts itself in 
two hours, the capacity of the internal vase being 
about 35 centilitres. It is necessary to nearly 
treble the number of pairs to give a result similar 
to that of the Bunsen pairs which last four hours, 
The same battery, charged with the liquids of No. 2, 
has not given so good results. The usage of ihe 
zincs is not soigreat ; and the substitution for acidu- 
lated water of chlorhydrate of ammonia is therefore 
an advantage. To replace the Bunsen cells by 
bichromate and chlorhydrate ones, the number of 
pairs should be increased in quantity, or their 
surface developed, and their capacity relative to the 
carbon compartment should be increased. 

The expense of a Goarant battery of 24 pairs 
acting for four hours is 8°85 francs, or 0°18 francs 
per hour per Carcel jet, which is still too much. 

A rotating battery of 12 circular zinc-carbon pairs 
of 14 centimetres diameter, immersed to a height of 
41 centimetres, gave only insignificant results when 
the liquid was acidulated water or a solution of 
chlorhydrate of ammonia. With acidulated water 
bichromated the results were remarkable ; the zincs 
being amalgamated. The rate of rotation was 24 
turns per minute. The liquid was composed as 
follows :— 


Water... 6  kilogrammes. 
Acid-Sulph. 1°200  ,, 
Bichromate 0*500  ,, 


At the beginning the battery freely illuminated two 
lamps with carbons of two millimetres thickness, 
then more freely a single lamp. The experiment 
lasted forty-five minutes, when the liquid became 
exhausted. | 

Eight pairs were required to light a lamp giving - 
about eight Carcel jets. The expense for four hours 
came to 5°70 francs, or about o°18 francs per Carcel 
jet per hour. This battery therefore, though more 
convenient and better than the others, is also de- 
barred from use by its cost. 

We may add that experiments have shown that 
200 Leclanché or 300 Callaud cells are necessary to 
give a small electric light. 

Concdusions—The most energetic battery is 
RuhmkorfFs pattern of the Bunsen, but it is incon- 
venient and deleterious, and too expensive. 

The most economic. and constant battery is that 
of Thomson, but it is costly and cumbrous. 

The most convenient would be the rotating 
battery, but the expense would be very great. _ 

A battery as energetic as the Bunsen, as economic: 
as the Thomson, and as convenient as the rotating 
one would yet be far from answering the purpose. 

It is not therefore among the hydro-electric 
batteries known that an electric generator suitable 
for domestic illumination by electric lamp can be 
obtained.—Za Nature. 


THE ELECTRIC LIGHT AT BLACKPOOL. 


FAvOURED by the magnificent summer weather of the 
past week, Blackpool, the most popular watering-place 
of the North, has been en féte, and the inauguration 

the illumination, by means of the electric light, of the 
promenade and the two piers has been marked with 
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complete success. In the Improvement Bill obtained 
during the past session of Parliament, power was 
granted. to the Corporation to devote a sum of £5,000 
to experimenting on electric lighting, the amount of the 
loan to be repaid within a period of ten years. With 
the well-known enterprise that characterises the local 
authority, and notwithstanding the advanced period of 
the season, a committee was appointed, with Mr. 
Challoner as chairman, to make the necessary arrange- 
ments for an experiment in electric lighting on a very 
large scale, and Dr. Siemens’ patent dynamo-electric 
machine was the one used in producing the light, The 
town’s yard occupies a central situation, and here a 
wooden shed, 60 feet by 24 feet, has been erected. The 
dynamo-electric machines are eight in number to pro- 
duce as many lights, and are actuated by large pulleys 
on a main shaft, 4 inches in diameter, driven by two 
patent Robey engines, each of which is 16 horse-power 
nominal, and during the trials, when the machinery was 
in full operation, a total of 36 horse-power was in- 
dicated, the engines making 114 strokes per minute, 
with 75lbs. steam pressure on the two boilers. The 
speed of the generators is 800 revolutions per minute. 
There are eight lights in all, each estimated to have an 
illuminating power equal to 6,000 sperm candles, or 
48,000 candles on the whole, Six of the electric lamps 
are suspended from poles at a height of 60 feet from 
the ground, and are so arranged as to occupy three 
sides of a quadrangle or square, formed by the pro- 
menade and the two piers, the total length of the three 
sides being about 1,800 yards, and the lamps averaging 
320 yards distance apart. The remaining two lamps 
are fixed on the roof of the Prince of Wales Theatre, 
which fronts the promenade, and is situated midway 
between the piers. Movable parabolic reflectors are 
placed behind these two lamps, by means of which a 
beam of light can be projected in any direction. From 
the dynamo-electric machines in the town’s yard to the 
farthest light on the South Pier the wire is 1,300 yards 
in length, and the distance to the nearest light is 250 
yards. A separate leading wire is carried to each lamp, 
and one common return wire serves for the whole. All 
these wires are of copper, varying in the number of 
strands in each, and are insulated with gutta-percha 
covered by india-rubber. At the commencement of the 
arrangements for the lighting, the whole of the wires 
were conveyed to the several lamps in 2-in. and 3-in. 
cast-iron main-pipes laid under ground; but owing to 
the unfavourable weather that prevailed during the 
earlier part of the month, high tides swept the beach 
and promenade, covering the pipes in some places to a 
considerable depth, and filling them with salt water. 
This had the effect of destroying the insulation, and 
the consequence was the lighting entirely failed. The 
want of insulation was, probably, rot so much due to 
the action of the water as to the iron of the pipes 
through which the wires were conveyed, and it will 
probably be found necessary, in future attempts of a 
similar kind, to insulate wires by laying them under- 
neath the surface of the ground in glass or glazed 
porcelain tubes. This portion of the work had, there- 
fore, to be commenced de novo, and it is due to those 
who had charge of the arrangements to say, that 
instead of being disheartened by the failure of their 
first attempt, they set about, with redoubled vigour, 
suspending the wires upon poles throughout the circuit. 
This was accomplished, and the whole of the work 
completed and in perfect order for the lighting, 
which commenced on Thursday evening week. The 
arrangements from the beginning have been under the 
charge of Mr. Andrews, the representative of Messrs. 
Siemens, and Mr. John Chew, the gas engineer to the 
Corporation, and these gentlemen may be congratulated 


on the result of their exertions. Mr. Siemens has also 
given personal attention to the work, and the Electric 
Lighting Committee of the Town Council have been 
indefatigable in their efforts, With the exception of a 
slight occasional fluctuation in one of the lamps, the 
lighting on Thursday and Friday, the opening nights, 
was completely successful, the lights burning with 
remarkable steadiness. Had the lamps on the pro- 
menade been increased in number, and so placed 


nearer together, say at 200 yards apart, the illumination 


would have been more uniform over the whole distance; 
but any disadvantage that arose from the width of the 
lights apart was more than compensated for by the 
grand effect which was produced by means of the two 
lamps on the theatre above-mentioned, backed by the 
parabolic reflectors. By judicious manipulation of 
these latter, magnificent beams of light were thrown in 
each direction alternately, the effect being scenic and 
sensational in the highest degree. In a spectacular 
sense, the electric light at Blackpool has proved a 
success, The cost of the machinery and the other 
apparatus was originally estimated to reach $42,500 ; 
it will, however, probably amount to a considerably 
larger sum. But what of that? It may be said to 
have been wiped off already! Blackpool aldermen and 
town councillors are very wise in their generation 
The thing is a grand speculation, and pays. At this 
advanced season of the year Blackpool is usually 
empty of visitors. At present it is full to repletion 
with 70,000 to 109,000 visitors. Not a room, or even 
a sofa, is to be had in any of the hotels, from the 
‘‘Imperial” downwards, unless it has been secured a 
fortnight beforehand. The lodging-houses, too, are 
overflowing, and excursion trains from all parts of the 
country are bringing thousands of trippers into the 
town, returning them after midnight, each day of the 
féte, to their fespective destinations, But what is the 
impression it produces upon the mind of the spectator 
in regard to its effect as a competitor of gas lighting ? 
Simply this, that the latter rises higher and higher in 
esteem as a useful, easily-managed, and ever-present 
illuminator. Electricity may be the champagne light 
of féte days, but coal gas is the Bass’s beer light of 
everyday life; and though the former is not to be 
despised on occasions, the latter is the wholesomer, 
not to mention the cheaper of the two, and what most 
sensible people will prefer to use. It is a noteworthy 
and curious circumstance that every trial of electric 
lighting, however successful, only serves to prove its 
utter general impracticability as a general illuminator, 
and the impossibility of its ever, in the slightest degree, 
competing with or interfering with the progress of gas 
lighting! If gas managers could only be permitted to 
take the trouble and go to the expense of organising a 
display of the kind witnessed last week at the northern 
seaport, nothing would more contribute to prove the 
truth of the views here expressed, and the utter folly 
and simplicity of gas shareholders who would timidly 
dispose of valuable property—about the most valuable 
in the country at the present hour—at a sacrifice, in 
fear of such a cornpetitor.—¥Fournal of Gas Lighting. 


HEINRICHS’ ADJUSTABLE DYNAMO-ELEC- 
TRIC MACHINE BRUSH-HOLDER. 


THE metal brushes which are employed to collect 
the currents in dynamo-electric machines are more 
subject to wear and tear than any other parts of the 
machine, not simply from mechanical friction but 
also from their being burnt away by the current. 
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The waste of the brushes by burning in some 
machines is greater than can be accounted for by 
friction only. Asthe brushes are generally made 
of copper wire they will wear grooves upon the sur- 
face of the commutator, which is very objectionable. 
The brush-holders which are employed to retain 
the brushes in the required position on the commu- 
tator ought to be so constructed that these brushes 
can be easily shifted along the length of the commu- 
tator, so that fresh surfaces of the latter can be 
presented to the action of the brushes, and by this 
means be kept in good order, 

Another important point is, that the brush-holders 
should always press the brushes against the com- 
mutator with the samé elastic pressure, in spite of 
the brushes becoming worn. .Figs.1 and 2 show 
Heinrichs’ patent brush-holder, which is so con- 
structed as to embody the before-mentioned points, 
and also in case of accident this brush-holder will 
act as a contact-breaker. | 

Fig. 1 shows the brush-holder and brush, 4 is the 


usual brush, which can be easily detached from the 
holder e, this holder is fitted to the shaft s, and can 
be shifted along the length of the shaft, also by 
means of the screw f the brush and holder can be 
fixed on the flat portion of the shaft s. 

This shaft s has on its lower end the worm-wheel 


w', as shown in fig. 2, which is fitted in the base d, 


so as to be capable of revolving in the latter. Into 


the wotm-wheel w! the worm w” is fitted, by which 
the former with the shaft s can be revolved. The 
worm x? has on its outer end the button c. 


The steel spring 2 is fastened to the base d with 


the screws 77; this spring is slotted on its other 


end, where it is kept in the groove of the worm w* 
at 


The motion of the spring p with the worm 2? is 
limited by the stop-screw 4. . 

The action of the brush-holder is as follows :— 

By turning the button c the shaft s, with the brush 
b and holder ¢, fig. 1 can easily be revolved. The 
spring p will then be in the position shown by fig. 2, 
but when the brush 4 comes in contact with the com- 
mutator c', as shown in fig. 1, by further turning 
the button c the worm w* will be screwed into the 
base d, the spring / will leave the stop-screw / and 
follow the worm w? in the direction of the base, and 
will act with its elastic pressure upon the worm #°, 
worm-wheel w!, and shaft s, thus keeping the brush 
b elastically fixed upon the commutator c’, 

One half of the distance in which the spring pis 
allowed to move between the base d and stop-screw 
À is sufficient to keep the brush for weeks in elastic 
contact with the commutator, in spite of the waste 
of the brushes. 

The second half of the before-mentioned distance 
allows the brush at any time to be lifted off the 


commutator at once, as shown by the dotted lines 


in fig. 1, and thus in case of accident to act as a 
contact-breaker. 


THE ELECTRIC LIGHT ON WATERLOO > 
BRIDGE. 


A FURTHER step in the development of the electric light 
in the metropolis has been effected by the extension of 
the Jablochkoff system, which has for some time past 
illuminated the Victoria Embankment, to the lighting 


of Waterloo Bridge. For this purpose ten lamps had 


been fitted up with the Jablochkoff electric candle, nine 
of these being situated on the bridge, and one on the 
refuge at the Strand end in the middle of the roadway. 
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fn addition there were five Jablochkoff candles’ fixed in - 
he machinery shed under the Charing-cross railway 
bridge, thus adding fifteen lights to the forty‘previously 
maintained, Fifty-five lights are now sustained by an 
engine of 20 horse-power nominal, although there were 
ersons who doubted whether so many as twenty 
ishts could be kept going. Commencing some months 
with twenty, the number of lights was subsequently 
increased to forty, now to fifty-five, to be soon enlarged 
to sixty. Three pairs of machines are now at work, 
ach calculated to sustain twenty lights. Preparations 
are being made to place four lights in the Board-room 
of the Metropolitan Board at Spring-gardens, and a 
sth over the principal entrance to the building. 

The effect produced by the lighting up of the bridge 
is extremely good, and at the Strand end very striking, 
the illumination of Somerset House being slagugity 
picturesque. Some of the gas lamps on the bridge are 
necessarily left alight in order to fulfil the terms of an 
Act of Parliament which requires that there should be 
alight over each arch, so as to facilitate the naviga- 
tion. The absence of these gaslights would have been 
an advantage to the electric light by allowing the 
Jablochkoff lamps to present a better fout ensemble. 
But of the practical value of the latter there can be no 
doubt, and the benefit to the vehicular as well as the 
pedestrian traffic over the bridge was evident. The 
whole of the gas lamps are retained on the bridge, asit 
is not intended at present to maintain the electric light 
after the period when the four candles contained in each 
lamp are burned out, which is some little time after 
midnight. The illuminating power of each of the 
electric lamps is estimated at 400 sperm candles, sub- 
ject to a certain percentage of loss consequent on the 
use of a frosted globe, The latter, however, allows a 
much larger proportion of light to pass through than 
occurred when the opalescent globes were employed, as 
in the earlier experiments on the Embankment, the 
Holborn Viaduct, and elsewhere. : A remarkable fact 
connected with the Embankment trials is the increasing 
efficiency of the Gramme machines which generate the 
electricity. There appears to be no doubt that these 
machines are electrically improved by use, probably 
owing to the increase in the amount of residual mag- 
netism, Other causes operate in the same direction, 
as, for instance, the diminished friction of the machinery 
as the working parts become more adapted to their 
functions. The Jablochkoff candles have also under- 
gone some improvement, At all events, the encourag- 
ing fact is now stated that the engine has lately been 
maintaining forty lights with an indicated horse-power 
which is slightly less than that which was formerly re- 
quired for twenty lights. 

The total length of conducting wire now in use for 
the whole of the Embankment, together with Waterloo 
Bridge, is 17 miles 361 yards. hen the Board-rvom 
at Spring-gardens is fitted up, the total length will be 
about 18 miles. The lighting of the Embankment by 
this system commenced on December 13th last year, 
since which date 28,000 of the Jablochkoff candles have 
been consumed. M. Berly purposes making some ex- 
periments shortly with electric candles of large dimen- 
sions, giving lights equal to from 2,000 sperm candles 
up to 6,000, thus showing that the Jablochkoff system. 
can give a highly concentrated light if desired. 


British ELECTRIC Light Company are still 
prosecuting their experiments in lighting the Picton 
Neading-room by the Werdermann lamp. 


Hotes, 


THE INTERNATIONAL EXPOSITION OF THE NETHER- 
LANDS, held at Arnheim, has awarded a gold medal to 
the Société Générale for the Jablochkoff process. The 
same light has also been tried at the Marseilles docks 
in unloading ships; and it is likely to be adopted in 
several towns in the Province of Oran, Algeria, which 
do not possess gas-works. 


Tue Sun Exectrric Licut Company of 19, Great 
George Street, Westminster, has issued a prospectus of- 
fering 500 shares of £5 each. The preliminary capital 
is £5,000, in 1,000 shares of £5 each; and the liability 
of each shareholder is limited to the amount subscribed. 
Only 100 shares will be issued just now, the remaining 
400 being issued after the light has been publicly ex- 
hibited, which will probably be during this month. It 
is claimed for the Sun lamp that it will give a light 
equal to 1,000 standard candles, at a cost of less than 
2d. per hour, | 


Tue ELecrric Ligut IN BURMAH.—The Times of 
India says: ‘‘An extensive business transaction has 
just been concluded between the Indian Electric Light 
Company-and the King of Burmah. Attracted by the 
experiments which have been made in this country 
with the electric light, King Theebaw sent an agent 
over to Calcutta to purchase the largest portion of the 
company’s machines and plant in Calcutta and Bombay, 
including the apparatus that was lately: employed in 
illuminating the Hooghly Bridge, The Burmese agent 
paid down 80,00ors. in hard cash, and we are informed 
that the entire cost of the lights—forty wad recy ends 
and eight of the Regulator system—and fixing them 
in the Royal Palace and gardens at Mandalay will be 
no less than 1,000,000rs. | 


THE experiments in electric lighting on board the 
Invincible, are for the purpose of dispensing with the 
ordinary lamps in lighting the ship, and not for torpedo 
work. 


THE promenade and piers of Blackpool have been 
lighted by six Siemens’ lamps. Great numbers of 
spectators have been attracted to the town to see the 
fine effect. See page 336. 


AN amusing freak of lightning is chronicled by our 
contemporary L’Electricité. It appears that a French 
railway porter was recently engaged in the grateful 
task of frying a savoury omelette over a stove placed 


_ beside his door, when a flash came which knocked the 


frying-pan out of his hand, sent the stove-pipe, the 
cinders, and the stove itself flying in all directions, and 
at the same time polished the sooty pan till it shone 
like the helmet of Don Quixote. As for the omelette, 
it was never seen more. . 


BELL, TELEPHONE ExcCHANGES.—Considerably over 
50 subscribers have now been obtained in London to 
this system of vocal communication, including tele- 
graph companies, banks, insurance companies, ship- 
owners, stock-brokers, and merchants. Over 80 have 
been gained in Manchester, and over 40 in Liverpool. 


THE MICROPHONE AND DEAF Persons.—The dis- 
tinguished experimenter, M. P. Bert, has set himself the 
task of making persons dull of a to hear dis- 
tinctly by means of a new fashion of microphone. 
With the aid of M. Arsonval, M. Bert has constructed 
one which permits a deaf person to hear a speaker at, 
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any distance, the apparatus being placed about a yard 
and a half from the speaker. Among other improve- 
ments, it can reproduce sounds with an amplitude 
proportional to that of the emission, and with their 
proper timbre. | L 

Mr. F. W. Jones, of the Western Union Telegraph 
Company, is reported to have devised a means of 
eliminating the effects of telephone call signals on lines 
comprising several telephone stations. This consists 
in an arrangement for shunting the current at inter- 
mediate stations by means of a coil of fine wire so 
wound as to neutralise self-induction. This is con- 
nected round the magnets in the telephone circuit 
through the local points of the instruments, so as to 
form a shunt or branch circuit when the line is used for 
speaking, and to be removed when the line is used for 
signalling. 


Eprison’s telephone, of the form illustrated on 
another page, is giving great satisfaction in France, 
where it has been tried at the Central Telegraph Ad- 
ministration and on several railway lines. The 
Administration experiments were undertaken at the 
request of M. Cochery, minister of posts and tele- 
graphs, and they were made between Paris and 
Versailles, a distance of 13 miles, and on other shorter 
suburban lines. Although more than 100 sets of Morse 
and Hughes instruments were at work in the same 
room, and ordinary traffic was passing over the wires 
next to the telephone circuit, the Edison apparatus is 
said to have done very well. On the Northern Rail- 
way. M. Lartigue, the engineer, has installed a loud- 
speaking telephone from Paris to Creil, a distance of 
314 miles; another, vid St. Quentin, a distance of 
40 miles; and a third from Paris to Amiens and 
returning to Creil, a length of 142 miles. On the first 
two lines the vocalisation is all that could be desired, 
but on the longer one it is feeble, and speakers require 
to raise their voices, and sometimes to repeat, in order 
to be heard. On the Eastern Railway several shorter 
lines, as from Paris to Meaux, a distance of 25 miles, 
have been fitted with these telephones successfully. 


THE TELEPHONE.—Experiments that I have recently 
made with a “ Bell” telephone have convinced me that 
the sounds produced are the result of molecular change 
in the iron disc, and are the same in kind as those 
heard in the telephone of Reiss. My experiments were 
made with a carbon transmitter and Bell receiver, 
using a small battery to generate the current. First I 
removed the bar magnet from the receiver, in accord- 
ance with a suggestion made by a writer in Nature 
some months ago. The effect without the magnet was 
the same as with it. It then occurred to me that the 
intensity of the sound might be increased by using two 
discs instead of one. Accordingly I cut two circles out 
of a piece of sheet iron, leaving a narrow strip of the 
metal to connect them, of sufficient length to enable 
the discs to lie on either side of the reel, so as to form, 
in fact, an armature to the electro-magnet. On 
experimenting with this my anticipations were fully 
realised, the sound produced being more than double 
that from a single disc. Now, while trying these 
experiments I held the discs loosely in my hand, with- 


out their being in any way fastened to the wood holding | 


the reel, the effect being the same as if firmly secured. 
In fact, a common dinner-knife or a rough piece of 
iron would emit sound if brought near enough to the 
core of the electro-magnet. I have since constructed 
a very efficient telephone receiver out of a block of 
wood two inches square and three-quarters of an inch 
thick. I then drilled a hole sufficiently large to receive 
the reel, and covered the block with thin [sheet iron. 


It needs no ear-piece, and forms the most effective 
telephone receiver that I have seen. But, still further 
to prove that the sounds produced are due to the mag. 
netisation of the iron of the disc, and not to mechanical 
vibrations resulting from the electro-magnet, I made 
an iron reel, the flanges of which were two inches in 
diameter. Now, on covering this reel and placing it 
in circuit, the flanges of the reel gave out sound as 
clearly as in the Bell telephone. In my judgment this 
experiment renders it conclusive that the sounds pro. 
ceed from the magnetisation and demagnetisation of 
the iron, and are therefore precisely the same in 
character as those formed by a Reiss receiver 
PERCIVAL JENNS (of St. John’s Rectory, British 
Columbia), in Nature. 


Epison’s telephone has been put in operation at the 
carbonate mine of Leadville, Colorado, to give orders 
from the pit head to the underground galleries. The 
electric light is also to be applied to the working of 
that mine. The moist chalk cylinder of the motograph 
receiver in this telephone has been replaced with ad. 
vantage by a perfectly dry one. | 


TELEPHONE EXPERIMENTS WITH AN OPEN Cir. 
CUIT.—Mr. J. E. Watson, of Louisville, Kentucky, has 
sent us an interesting account of some experiments he 
has recently made on the transmission of sound by 
means of the. Bell telephone connected up with an 
induction coil in open circuit. The apparatus consisted 
of a battery, a vibrating contact breaker, and the 
primary of an induction coil, connected up in 
circuit; one end of the secondary of the induction coil 
was left insulated in air, and the other was extended 
to a point some 200 feet away by means of a wire, and 
there joined up to one terminal of a Bell telephone, so 
as to take the telephone beyond the limits of induction. 
This arrangement left one end of the coil of the tele- 
phone free, and one end of the secondary coil free, so 
that the circuit was interrupted by a gap of air 200 feet 
wide. Now, on placing the telephone to the ear, it is 
possible to hear faintly the humming of the vibrator at 
the remote end of the wire, although the circuit is 
apparently broken. By wetting the finger and putting 
it on the free terminal of the telephone the sound was 
increased tenfold, thereby showing the partial circuits to 


be made, not through the air, but through the hand and 
body of the listener to earth. Mr. Watson also trans- 


mitted articulate and musical sounds under similar 
circumstances, employing instead of the vibrator, a 
transmitter of his own design, in which a diaphragm 
vibrated by the voice compresses a small pile of 
powdered gas carbon and brass filings connected in 
circuit with a battery and induction coil. In this case 
the breach of circuit was six feet of air space between 
the earth plate and “ earth.” 


CAPITAL PUNISHMENT By ELEcrriciry.—Certain 
German writers who have for a long time reprobated 
the brutality of ordinary modes of capital punishment, 
have at length hit upon a scheme which satisfies their 
sentimental cravings, In a dark room, draped with 
black, and which is lighted by a single torch, the 
chamber of execution, there shall stand an iron figure 
of justice, with her scales and sword. Stern justice is 
popularly supposed to have no bowels, but this German 
version will contain a powerful electric battery in her 
inside ; and this battery will be connected to an arm- 
chair, which is the seat of death. In front of the chair 
shall stand the judge’s tribunal, and only the judge, 
jury, and other officials of the jail shall be present with 
the condemned during the ceremony of execution. 
This will consist in the judge reading the story of the 
crime committed by the prisoner, who will be rigidly 
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manacled to the aforesaid chair, and when this has 
been done the judge will break his rod of office and 
toss it into one of the scales of the figure of justice, at 
the same time extinguishing the solitary torch. The 
descent of the hand will complete the electric circuit and 
shock the wretch into the next world. In truth this 
would be a solemn, mysterious, and dreadful death, and 
its conception is worthy of the genius of Edgar Allan 


Poe. 


THE Institute of International Law, now in session at 
Brussels, has voted in favour of a resolution recom- 
mending that the various states agree that the destruc- 
tion or injury of submarine telegraph cables is an 
offence against the law of nations. 


AN ELECTRIC SUN-DIAL.—A simple merveille which, 
for want of a better term, we may call an electric sun- 
dial or solar alarm, has been designed in France. It 
consists of a lens which concentrates the sun’s rays on 
a metal stem, which expands by the heat and closes the 
circuit of an electric bell, which thereupon rings. The 
lens can be set so that the sunlight strikes it at any 

re-determined hour of the day; and the apparatus 
will act although the solar disc be obscured by clouds, 
just as a time-gun will be fired by the focussed heat- 
rays, although the day is cloudy. 


OTHER applications of electricity are reported from 
France. One consists in catching birds by enticing 
them to perch on an artificial tree all wound with 
copper wire and sending a strong induction shock 
through the wire sufficient to stun them for a time. 
Another has for its aim nothing less than the destruc- 
tion of the phylloxera insect, which is ruining the vines 
of the Rhone Valley. This is to be effected ina similar 
manner, by administering a strong charge to the stems 
of the vines. So much for the process as seriously 
given by a contemporary. As for the effects, we should 
say they would be "57. 


PLOUGHING BY ELECTRICITY.—Singularly interest- 
ing experiments on ploughing by electricity took place 
on October sth, at Noisiel, in the park of the well- 
known deputy and chocolate maker, M. Menier. Some 
peop'e object to M. Menier, that he is fond of keeping 

is name before the public, but I think there are not 
many public men who do so in a manner more honour- 
able to themselves; or who, possessed of wealth, are 
more ready to encourage scientific discoveries calcu- 
lated to confer benefits on the community at large. 
This is notoriety of the most creditable kind, and it is 
not given to every one to achieve it. The motive 
power was supplied to the plough by a Gramme 
machine, itself set in motion by water power, which is 
abundant on M. Menier’s estate. The plough did 
about the same work as if it were drawn by four oxen. 
It was a Fowler plough, with six shares. The motive 
power was supplied to it by a wire at a distance of seven 
hundred metres. 
knowledge prevents my giving you a detailed descrip- 
tion of this experiment, but it was very wonderful of 
its kind. To a profane looker-on it was amazing to 
see a plough propelled by an unseen agency without 
teams or steam. The Gramme machine employed was 
the same that supplies M. Menier’s manufactory with 
electric light.—Standard. 


THE City AND GuILps EXAMINATIONS IN TELE- 
GRAPHY.—The City and Guilds of London Institute for 
the advancement of technical education have deter- 
mined to afford facilities for carrying out examinations 
in a number of technical subjects wherever a class for 


_ Buffalo line, however, was bitterly foug 


I regret that my want of scientific. 


instruction is formed, or a sufficient number of candi- 
dates present themselves, provided a local committee 
undertakes to carry out the examination according to 
the rules laid down. The committee of any art or 
science school under the Science and Art Department 
or any School Board, or any ‘ Local Examination 
Board” connected with the Society of Arts, will be 
accepted as a suitable committee for carrying on the 
examinations, which will be in three grades: the 
Honours intended chiefly for foremen, overlookers, &c., 
the Advanced for journeymen, and the Elementary for 
apprentices; but candidates may enter themselves in 
any grade they choose, Certificates and prizes are 
awarded to the successful students, and teachers will 
be paid in accordance with the rules of the Science and 
Art Department for a similar purpose. The examina- 
tion for 1880 will be held in May next on the same 
evening as is fixed for the examination in nautical 
astronomy by the Science and Art Department. The 
programme for 1880 has been issued, and among the 
subjects prescribed we may mention blow-pipe analysis, 
electro-metallurgy, photography, iron and steel manu- 
facture, and telegraphy. Mr. W. H. Preece is examiner 
in the latter subject, and for the full technological 
certificate in it the candidate will be required to have 
assed at least in the elementary stage of one of the 
ollowing science subjects: theoretical mechanics, 
applied mechanics, acoustics, light and heat, electricity 
and magnetism, and inorganic chemistry. 


A THERMO-ELECTRIC FIRE-ALARM has been patented 
in Germany by Herr Tehnder. It consists of a series 
of brass and iron wire junctions, one set of which are 
exposed and the other protected from any sudden rise 
of temperature that may take place. The thermo- 
electric currents set up by a rise of 15° in temperature 
are made to operate an electro-magnetic relay and 
actuate an alarm-bell. ie 


THE BATTLE OF THE AMERICAN TELEGRAPH CoM- 
PANIES.—The rivalry of the Western Union Telegraph 
Company and the new American Union Company, 
which is about to compete with it on a large scale, is 
assuming an acute form. The stoppage of the building 
of the lines of the latter company through Philadelphia 
has not yet been overcome; but the erection of lines 
is going on vigorously in other quarters, such as 
Vermont and the west. Poles are erected at the rate 
of three miles a day, the men living in tents. Says the 
Operator: “ The most determined effort to impede the 
progress of the American Union was that made 
through New Jersey, other lines being apparently al- 
lowed to progress without much opposition. The 

7 ht step by step 
throughout the State by the Western Union, the 
American Union not being permitted to put up a pole 
without encountering opposition. The most decided 
opposition was made at Buffalo, the Western Union 
exerting every effort, but without success, to defeat the 
new a in getting a grant from the city to put 
up poles. The American Union erected their pull 
notwithstanding the obstacles thrown in their way by 
the Western Union people. The poles were cut down 
and the wires were clipped in the night time. The 
most determined fight was shown when the American 
Union labourers on Friday last, September 12th, 
reached the corner of Seneca and Pearl streets. Here 
the American Union men put up a 65-foot pole, so as 
to pass over the wires of the Western Union Company. 
After getting the pole up on Friday night they went 
home. At midnight the manager of the American 
Union learned that the Western Union Company was 
hoisting new poles about 20 feet either side of the 
65-foot pole. He quickly gathered his men, and they 
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began stringing their wires, , The Western Union em- 
ployés cut them as fast as they were run over the poles, 
and things began to grow warm. Hard words were 
used, ee it looked as though the opposing parties 
would come to blows, but the police interfered and 
things remained quiet until about noon on Saturday. 
The American Union Company kept a man on the 
high pole all day to prevent its being cut down, and 
the. Western Union Company had a man at the foot 
with a large axe to fell it as soon as the other man 
should come down. Both companies had large gangs 
of men on the scene. Words were continually ex- 
changed, and about 3 p.m, were followed by blows. A 
Western Union man called an American Union man 
insulting names, whereupon the offender was knocked 
down. This was the signal for a general fight, and 
for a few minutes matters were exceedingly hot. A 
revolver was drawn, and hatchets, vices, nippers, &c., 
were freely and dangerously displayed, A large police 


force was soon on the spot, and the affray was. broken 


up. Twenty-one men were arrested, including the 
chief operator and line superintendent of the Western 
Union, and the gang boss of the American Union. 
They were taken before the Police Court and admitted 
to bail. No serious injuries resulted from the fracas, 
except that one man had his arm cut.with a hatchet. 
The police took possession of the ground, and no 
further disturbance is expected, as the authorities will 
not allow work to go on until the difficulty is adjusted.” 


M. LE ABBÉ LE DANTEC has constructed an electric 
machine which gives double the force of the Carré 
machine, Sparks 15 centimetres in length can be 
obtained from it. | 


_ ELECTRICITY. AND HEAT.—In a series of experiments 
recently described to the Vienna Academy, Professor 
Von Waltenhofen has sought to deduce from a direct 
measurement of the work done in induction of an 
electric current in a closed circuit of given resistance 
the mechanical equivalent of heat. For induction a 
magneto-electric machine was used, whose electro- 
motive force was ascertained to be proportional to the 
number of revolutions, A dynamo-metric handle of 
the. newest construction was attached, and it was 
furnished with an arrangement for receiving work-dia- 
grams, The induced currents were measured by means 
of a tangent galvanometer. The results were found to 
be in satisfactory agreement with Joule’s equivalent. 


INFLUENCE OF ELECTRICITY ON VEGETATION.—We 
recently recorded the interesting fact, demonstrated by 
the experiments of M. Grandeau at Nancy, and M. 
Leclerc at Mettray (Indre-et-Loire), that electricity in 
the atmosphere has a fostering effect on plants, such as 
maize and tobacco. Another experimenter, M. Ch. 
Naudin, has taken up the matter, and he finds from 
similar observations in other species of plants in 
another place. that the declaration of the foregoing 
gentlemen is too general in its character, and that 
although electricity in the. atmosphere is necessary for 
vegetable. growth, just as heat, light, and other agents 
are necessary, different plants behave themselves in its 
presence in different ways. His studies were made at 
Antibes in the large botanic garden there, and he found 
that plants of bean, lettuce, cotton, and tomato grown 
under a metal case which screened off the electricity of 
the air from them grew faster than similar plants 
grown in the open air, a result in direct contradiction 
to those obtained by MM. Grandeau and Leclerc. | 


Tue ELecrric CURRENT IN AN OPEN CIRCUIT.— 
If one pole of. a powerful. battery be put to earth and 
the other connected with a long insulated wire a feeble 


_ and battery. This is explained on the theory of Ohm 


continuous current can be detected in the conductor. 
means of a galvanometer in circuit between the wire 
by leakage from the wire into the air, and by its 
supports to earth. The tension at the surface of à 
wire whose conductivity is great will establish itself 
more quickly than at the surface of a poor conductor, 
other conditions being equal. Consequently, if Ohm's 
principle be true the loss of electricity and the current 
will be more intense in a copper wire than in aniron of 
the same dimensions. M. Van der Vleit, guided by 
his own ideas, has arrived at the opposite conclusion,. 
namely: that the current should be more intense ip 
the copper than in the iron wire. To submit-his con. 
clusion to the decision of experiment he has operated 
on wires of iron and copper of o°2 millimetres diameter 
and 5120 metres long, stretched in the gallery of the 
University of St. Petersburg for more than 256 metres, 
They were supported by hanks of cotton steeped in 


_ paraffin. A very sensitive Wiedemann galvanometer, 


with an astatic needle, was employed to measure the 
currents. Some 94 per cent. of the figures resulting 
from a great number of experiments were in favour of 
M. Vliet’s view, the iron wire giving a current 25 per 
cent, stronger than that of copper. | 


STANDARD CONDENSERS.—In a pers read :before 
the British Association at Sheffield, Dr. Alexander 
Muirhead pointed out that there is no one authorised 
to certify the correctness of the various electrical 
standards, and made a suggestion to the effect that 
some public body, such as the Special Committee 
of the British Association or Kew Observatory, be 
asked to undertake the labour of comparing’ resist- 
ance coils, condensers, and absolute electrometers 
with the standards to be lodged in their keeping by 
the B. A. for that purpose. B.A: units of resistance 
are comparatively common, but there are no recognised 
B. A, standards of capacity ; indeed, as a matter of 
fact, most of the condensers now in use in England, 
and at cable stations, were made by comparison with 
standards copied from a one-third microfarad condenser 
made by Dr. Muirhead of tinfoil leaves, separated by 
plates of mica coated with shellac which had been 
purified with absolute alcohol. During nine years, as 
found by Mr: Hockin, the capacity of this condenser has 
apparently not changed more than one-third per cent. . 


JEWELRY.—The ingenious M. Trouvé 
has brought out another elegant and amusing toy in 
the shape of bijoux électriques, consisting of scarf-pins, 
brooches, and other ornaments of attire actuated by 
electricity.. Death’s heads are made to grind their 
teeth and gleam in their eyeless sockets; tiny hares 
are made to beat a tattoo on drums, and golden birds to 
flutter their bejewelled wings. All this is done bya 
small battery, of the size of a cigar, carried in the 
pocket of the wearer. When in a vertical position the 
Lilliputian battery is at rest; when turned over on its 


side, the current is let on and the fun begins. 


New APPLICATION OF ELECTRICITY.—The Tientsin- 
Taku telegraph line, in China, has already been foun 
useful by the mandarins. The poles afford’ a most 
convenient site on which to hang the decapitated heads 
of highway robbers. A pole at Sheng-Shui-Ku was 
recently embellished with a neat bamboo cage, con- 
taining the head of a thief, whose offences were fully 
set forth in a proclamation below. | 


The telegraph line to Yezd has just been completed, 
and great credit is due to General Herr Schwendler for 
the execution of the work in so short a time after its 
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commencement, in spite of the several serious impedi- 
ments that had to be encountered. - It is said that 
General Schwendler had promised His Majesty the 
Shah that he would open the line by the first of Ram- 
azan: a promise now fully realised. It is believed that 
a ‘ Khalat ” awaits the energetic young general on his 
return to Teheran, | 


ELECTRIC EXCITATION OF THE HEART.—A series 
of experiments made recently by two French phy- 
siologists, MM. Dactre and Morat, have led them to 
conclude that the cardaic- rhythm is not due to an 
automatic or reflex mechanism, as:is commonly 
taught ; but to a property of the muscular tissue of the 
heart, or of the nervous ganglions at its termination. 


eto atents—1879. 


, 


3697. “ Electric lamps or regulators.” A. M.CLark 
(communicated by J. M. A. Gerard-Lescuyer). Dated 
Sept. 15. | 
_ 3750. “Improvements in electric lamps and in 
mechanism for electric lighting.” H. J. Happan 
(communicated by C.F. Brush). Dated Sept, 18. 


‘4777. “Electric lamps.” J. Brocxiz. Dated 
Sept. 19. | 
793. ‘‘ Improvements in apparatus and application 
Pics for producing and subdividing the electric 
light.” J. Harrop. Dated Sept. 20. 


3843. ‘Electric signalling apparatus.” A. M. 
CLark (communicated by W. Haddan). Complete. 
Dated Sept, 24. | "4 tt 

3875. “ Improvements in electric lighting and in the 
means or apparatus employed therein.”  C. W. 
Harrison. Dated Sept. 25. 


3927. “An improved galvano-plastic process and 
improved apparatus in connection therewith.” W. E. 
GEDGE (communicated by E. Bonez). Dated Sept. 30. 


3931. “Call or signalling apparatus employed in 
connection with telephones.” J, H. JOHNSON (com- 
municated by C. Ader). Dated Sept. 30. 


3943. ‘‘Improvements in the means of obtaining 
electrical currents and in the application thereof to the 
utilisation of materials employed therein and in 
the obtaining products therefrom.” A. GUTENSOHN, 
Dated Oct. 1. 


59. “A medico-galvanic electrode, magnetic at 
will.” J. L. PULVERMACHER. Dated Oct, 2. 


ABSTRACTS OF PUBLISHED 
SPECIFICATIONS, 1879. 


684. ‘‘ Apparatus for producing light by electricity.”’ 
M. A. Weir. Dated Feb. 20. 6d. This consists in 
producing electric light by allowing powdered sub- 
stances to pass across. the arc between two electrodes 
in such a way that the electrodes may act on the 
powder many times. For this purpose the electrodes 
are arranged in pairs, parallel to, but separated from 
each other by an extremely small distance (preferably 
not more than the diameter of the grains of powder) 
and with or without an insulating substance between 
them, and then by folding these pairs of conductors 
upon each other, or by winding them in pairs upon a 
mandril or otherwise, an extended surface forming a 
kind of grid of any.required shape is obtained, each 


alternate bar or rib of which is part of one electrode 
and the next rib, part of the other. . This grating. or 
ribbed surface is set at an. angle. to the horizon, and the 
powder allowed to fall down its inclined surface like a 
cascade, The powder comes, into. contact with the 
electrodes, causing intermittent, sparks between and 
getting white hot, the total effect being a brilliant but 
soft light. .The apparatus ; may. be .empleyed in a 
vacuum, or a gas, such as nitrogen and carbonic acid, 
which will not support combustion. Carbon is found 
to make a good powder for the purpose. 


781. “ Electric telegraphs.” E. A. CowPer. Dated 
Feb. 26, 1879. 2d. This describes an improvement 
on the writing telegraph, patented in Patent No. 2385, 
June, 1878, whereby the receiving pen is actuated by 
galvanometer needles instead of movable cores in 
hollow electro-magnets. . (Not proceeded with.) ;.: : 


863. ‘Electric lamps.” C. D. ABEL (communicated by 
J. C. Jamin, Paris). Dated March 4. 6d. This describes 
Jamin's electric candle, consisting of two upright rods 
of carbon side by side with air between, as in Wilde’s 
well-known candle, the atc forming at the top accord- 
ing to Ampere’s law. The coriducting wire is made 30 
loop over the arc and divert thé latter or draw it out to 
a point. Various arrangements of the arc and circuit 
are described. In two conducting wires are made to 
run parallel with the carbons till they turn off ata 
certain point at right angles to the latter. The arc 
therefore passes between the carbons at a point near 
this, and the carbons are burned into two parts. The 
upper parts of the two carbons being supported loosely 
in tubes will then gradually descend as they are con- 
sumed, while the lower parts remain practically un- 
consumed. By another plan a solenoid:is placed 
opposite the arc of an ordinary electric lamp, to draw 
it out to a point against a piece of lime or other 
refractory: body, | 

806. ‘ Teléphones.” J. Imray. Dated Feb, 28. 2d 
This consists, in dispensing with the diaphragm of a 
receiving. electro-magnetic telephone by substitutin 
a strained iron bar connected to a sounding-board. 
The bar may pass through the middle of the coil and 
be loaded at the end or pressed on by a weight or 
spring, or subjected to the torsive action of a weight or 
spring, or it may be bent into a curve,.its.curved ends 
being put under strain by the pressure of a board or 
plate. (Not proceeded with.) 

8o1. ‘‘ Auto-quinetic telegraph apparatus.” Luis 
M. De B. Y. O’Lawtor. Dated Feb. 27. 4d. This 
consists in employing positive and negative currents on 
a single line, the positive currents being for changing 
the apparatus and the negative for signals. A polarised 
receiving instrument is used to utilise the currents. 
See Patent No.°1303, 1876. (Not proceeded with.) 


740. “Electric lamps.” F. Mori, C. E. HALLEWELL, 
W. MILNER, W. GRIFFIN. Dated Feb. 24. 6d. Switch- 
ing the current in electric lamps from one pair of 
carbons to the next by an automatic commutator. set 
in motion by spring or other motor, and kept stationaty 
when necessary by other springs or stops, the action of 
which is determined by the waste of carbons by means 
of clock-work mechanism. 

783. ‘Obtaining electric light.” . G, P. HARDING, 
Dated Feb. 26. 6d. A pencil of carbon in a sheath of 
lime or other refractory earth is heated by passage of 
an electric current, and the lime gives off a brilliant 
light. Instead of the carbon a metal conductor may 
be used in conjunction with a regulator to keep it from 

792. ‘‘ Electric telegraphs,” : Sir C. Bricut. : Dated 


Feb. 27. 6d.; Instead of bringing the needle or moving 
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part of a telegraph receiver to zero by the ordinary 
means, it is proposed to do so by allowing the current 
to act simultaneously on an auxiliary armature, which 
is connected to the signalling magnet. When no 
current is passing through the conducting wire the 
auxiliary armature keeps the signalling one at zero by 
the connection, but passage of a current frees the 
signalling magnet from the other, The auxiliary one 
may be made to operate a local recording circuit. 


General Science. 


AraGo’s statue was unveiled at Perpignan on Sept. 
20th, It represents him in the act of speaking, with his 
arm extending towards the heavens. M. Paul Bert 
delivered the customary éloge, in the course of which he 
said that :,“* To contemplate Arago under all the aspects 
that may attract the admiration of posterity, we must 
think of him as a man of science overturning the New- 
tonian hypothesis of the emission of light, determining 
the physical constitution of the sun, explaining the 
scintillation of the stars, the nature of the aurora 
borealis, discovering magnetization by currents, the 
origin of the electric telegraph, extending to all bodies 
ai mie properties ; finally, for I must limit myself 
to the most prominent points, indicating to the most 
eminent of his disciples the star still unknown and in- 
visible, whose discovery introduced order among the 
perturbed planets, and which still remains the most ex- 
traordinary mark of the power of human genius, Asa 
professor, again, before three thousand auditors at the 
Observatory, or in his chair, as Perpetual Secretary, 
writing his incomparable scientific notices, or dictating, 
when blind, his popular astronomy, always, by speech 
or by pen, marvellous for his clearness, his accuracy, 
his power and fulness, elevating all he touched, return- 
ing to the astonished inventor his discovery developed 
and fertilised, sowing broadcast his ideas, and rejoicing 
when others, friends or foes, were enriched by the 
precious fruits of his genius. As a scientific historian, 
he excelled Condercet, equalled Cuvier and Fontenelle, 
and was characterised above all others by his eagerness 
to give every one his due, and his jealous love of jus- 
tice. As an orator, he carried into the tribune the 
vigour and clearness of the scientific chair, vivified by 
the emotions of a master-spirit, and dominating the 
assembly by his lofty stature, with his beautiful 
Southern head, and his eye full of fires He was a 
man, in fact, in whom the will to act was united with 
the consciousness of power, an. intelligence marvel- 
lously comprehensive and powerfully creative, so bold 
and yet so prudent at times that it never committed an 
error that required to be retracted. Of an ardent but 
loyal nature, ready for power, but incapable of hatred, 
and thirsting for justice, he had a heart sensitive and 
valiant, sometimes drawn, says a contemporary, to show 
itself severe to the strong in order to support the weak ; 
a soul austere, but a brow serene; a father and citizen 
worthy of the ancient legends, and able, like Carnot, on 
quitting life, to bear the noble witness: ‘ My hands are 
clean and my heart pure.’ ” 


SIGNALLING BY BALLOON.—At the recent inaugura- 
tion of the Thiers statue some experiments were made 
to ascertain from what height and distance signals 
could be transmitted from a balloon. The aëronauts 
made the signals with a flag, which were received on 
the earth four miles away by observers there stationed, 
and translated, the Morse alphabet being used for the 


urpose. The results obtained show that there would 
be little difficulty in the inhabitants of a beleaguered 
city communicating with the outside world if it were 
possessed of a captive balloon, by means of a set of 
signals previously agreed upon. 


FUEL OF THE FUTURE.—According to the Mining 
World, the time is near at hand when water.gas 
(hydrogen and carbonic oxide) will come into general 
use, replacing coal for domestic purposes, in cities at 
least, and in many metallurgical operations. It has also 
seemed probable that, enriched, it would supplant the 
coal-gas now in general use for illuminating purposes, 
though, as the time seems approaching when elec. 
tric lighting will be so perfected as to supplant gas, it 
is probable that the question of fuel-gas is a far more 
important one than that of illuminating-gas. It has 
been fully proved that enriched water-gas is a cheaper 
and much better illuminant than coal-gas, and is in no 
respect more dangerous. 


ANIMAL RuBBER.—A small insect of the coccus 
family, known as the meen insect, which yields a gum 
like india-rubber, has been discovered in Yacatan. 


NoRWEGIUM is the name given to a new metal dis. 
covered by Dr. Tellef Dahil in a sample of copper 
nickel from Krageré. The metal is brownish: white, 


and it is of the hardness of copper. The melting 


point is 350° C., the sp. gr. 9°441, and it oxidises in the 
alr, 


PHOSPHORESCENT PHOTOGRAPHS.—To Mr. Wood- 


bury’s inventive ingenuity we owe this plan, which has 


been tested, and is a practical success. The method 
he employs is known as the “ dusting-on” process. It 
consists in coating a plate with a preparation of dex- 
trine, honey, and bichromate of ammonia which, ex- 

osed under a negative, becomes hardened, where it is 
subjected to the action of light, through the transparent 
parts of the negative, remaining tacky where it is 
protected from the action of light by the denser parts 
of the negative. After exposure under a negative, the 
film, as it will be seen, is tacky in the lights of the 
picture, but hard and dry where light has acted on the 
shadows. The lights are therefore adhesive and tacky, 
retaining any fine powder which is dusted in or rubbed 
into the moist surface, At this point comes in the 
essential novelty. The powder to be used must be a 
phosphorescent substance. One of the best known 
and available is sulphide of calcium. A powder of this 
substance is applied to the image formed on the ad- 
hesive film, and sticks to it in due gradation of the 
tackiness, as regulated by the action of the light which 
passed through the negative. An image of sulphide 
of calcium is thus formed, which, the powder being 
nearly white, is scarcely visible by daylight, but if the 
image be submitted for a time to sunlight, or bright 
daylight, or brilliant artificial light, and then taken into 
the dark, presents a luminous picture, somewhat start- 
ling, indeed, in the case of a portrait. A variety of 
substances possess this phosphorescent quality: sul- 
phides of barium, calcium, and strontium displaying 
it in the most marked degree; fluorspar, carbonate 


of lime, pearls, diamonds, phospate of lime, and 
arseniate of lime. 


FLASHING SIGNALS.—A flashing signal apparatus 
has been in use for several years in the German navy. 


As constructed at Spandau, in the workshops of the 


Government, it consists of a reservoir of air compressed 
to 10 atmospheres, with a reservoir of petroleum com- 
municating with it by a valved tube and a spirit lamp. 
By means of a valve arrangement, an air current is 
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allowed to drive the vapour of the petroleum into the 
flame of the spirit lamp, when a brilliant flash is the 
result. Such flashes are controlled according to code. 


WecDiNG METALS.—It has been found by Mr. C. A. 
Fawsett, of Glasgow, that if a piece of silver, centimetre 
square, is heated on the inverted lid of a porcelain 
crucible, to about the temperature of (932° F.), and the 
end of a thin platinum wire is brought into contact 
with it, the two metals will be found to have welded to 
that extent that the silver may be raised from the lid 
and will remain attached to the platinum wire when 
cooled off. Mr. Fawsett reports that other metals— 
copper and aluminium, for example —will likewise ad- 
here to silver, | 


Tar CoLours AND THE ELECTRIC Licut.—In Die 
Chemische Industrie, Dr. Greiff contends that, should 
gas manufacture ultimately be superseded by the 
electric light, aniline colours could be prepared from 
the residues left on rectifying the petroleum of the 
Caspian regions. These are estimated at 120 million 
kilogrammes yearly, and are ten times richer in benzol, 
and five times richer in anthracite than is coal tar. 
_ American petroleum will, doubtless, also prove a rich 
source of aromatic compounds. 


NICKELISING WITHOUT ELECTRICITY.—According to 
the Moniteur Industriel, so much of a salt of nickel is 
introduced into a 5 or 10 per cent. solution of zinc 
chloride till it assumes the ordinary colour of a nickel- 
bath. The articles to be coated, previously well cleaned, 
are laid in this solution, and the process is complete in 
from half an hour to an hour, Cobalt can be deposited 
in the same manner. 


CoARSEGRAINEDNESS OF WATER.—From a lengthened 
series of experiments M. Hermann Herwig concludes, 
that no two contiguous molecular layers of water can 
be more than 1°86 of a millionth of a millimetre apart, 
and that the same is true also of the mean distances 
between the centres of adjacent molecules, Sir William 
Thomson’s previous estimate of the least value of the 
same distances, is 0°05 millionths of a millimetre. So 
that the true value probably lies between these two 
estimates. 


Currie CaoutcHouc.—If the cutting tool, knife, or 
borer, be slaked in a solution of caustic soda of medium 
concentration, india-rubber can be cut into corks or 
other articles without difficulty. 


_ Arctic Iron.—The large masses of native iron dis- 
covered by M. Nordenskjold, in Greenland, have been 
analysed by Mr. Lawrence Smith, who considers them 
to be of terrestrial origin, and to have been formed by 
the partial reduction of basaltic rocks under the influence 
of the carbonaceous matter so abundant in northern 
regions. On the other hand, M. Meunier thinks them 
to be detached fragments of a vast store of iron at the 
earth’s centre. If this hypothesis of M. Meunier be 
true, the great problem of the terrestrial magnetism 
could be explained on the supposition of the internal 
mass being largely made up of loadstone. 


An ADDITION PENCIL.—A calculating pencil, capable 
of mechanically adding numbers ranging from unity up 
to 1,000 has recently been devised and patented in 
Germany. From the point or fore-end of the pencil a 
flat bar projects, which is graduated from o up to 9. 
When this is pushed inwards it presses against a coiled 
spring and actuates a rack at the other end of the 
pencil case so as to make it gear with one of three 
small pinions or wheels mounted in a row, and each 


having ten teeth. Each pinion has a cylinder con- 
nected with it, which can exhibit figures outside the 
case from 1 to 10. To explain how the pencil is used 
let us suppose we wish to add 5 and 8 together. We 
first push in the flat bar at the point as far as the 
number 5 upon it. This causes the first wheel to turn 
round and present the figure 5 on its cylinder. The 
flat bar is then forced out again by means of the spiral 
spring, but the first wheel is prevented from moving 
therewith by the action of a retarding spring, We 
next push in the bar to the figure 8 marked on it, an 
act which forces the first wheel round 8 teeth more. 
As it has now been turned. round 13 teeth, that is, one 
complete revolution of 10-teeth and 3 over, the wheel 
presents the figure 3. But it is arranged that every 
complete revolution of the first wheel will advance the 
the second wheel one tooth, hence the latter presents 
the figure 1. The 1 and g thus indicated by these 
pinions make up the 13 of the required answer. 


Srraw TIMBER.—The Americans are beginning to 
feel the strain on their lumber forests at last, and with 
ready ingenuity a substitute for building wood has been 
fabricated by an Illinois inventor. It consists of sheets 
of straw-board .made up, to the required thickness of 
board or plank, then steeped in a chemical solution 
which softens and preserves the fibre. The material 
is then rolled, dried, and hardened, after which it is 
me cc to wet and takes on any timber-dye or 
polish that may be fancied. 


THE PsEUDOPHONE is the name given by Dr. 
Sylvanus P. Thompson to an instrument devised by 
him for exhibiting acoustical illusions, and for investi. 
gating some of the phenomena connected with binaural 
undition. It is for the ear, in fact, what the pseudo- 
scope of Wheatstone is for the eye. It consists of two 
ear-pieces fitted with small tin reflectors of sound, 
which can be set at any angle with respect to either 
ear, and as these catch and reflect external sounds into 
the ear they are next to, it is possible to cause the 
greatest confusion in the hearing of a person, and to 
prevent him utterly from telling the direction in which 
a sound is coming. 


City Hotes. 


Old Broad Street, Oct. 13th, 1879. 


Drrect SPANISH TELEGRAPH COMPANY, LiMITED.— 
The twelfth ordinary general meeting of the share- 
holders in this Company was held on the 3oth Septem- 
ber, at the offices, 106, Cannon-street, under the presi- 
dency of Mr. Neil Bannatyne. Mr. Charles Gerhardi, 
the manager, read the notice convening the meeting, 
and the report, an abstract of which has appeared in 
THE TELGRAPHIC JOURNAL, was taken as read. The 
Chairman said: If the shareholders looked at each 
account they would, no doubt, observe that the receipts 
for the half-year were about £545 in excess of those 
for the corresponding half of 1878, while the working 
expenses showed an increase of about £220. The in- 
crease in the working expenses was exceptional. It 
was caused partly by exceptionally extensive re- 
pairs to the Company’s underground lines in Spain and 
France during the six months, and to their contribution 
(£100) to the Telegraph Conference. That item would 
not occur again—at least for some years to come, 


_ These two items, indeed, accounted for the whole in- 
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| 
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crease in their working expenses, so, but for these ex- 
ceptional items, they would have earned £545 increase 
of revenue without any increase’ of working expenses. 
He trusted that they might for the future, or for some 
years at least, have no exceptional items, and that they 
would be able to keep their working expenses under 
$2,000 for the half-year, which was always looked 
on as about the normal sum. The electrical con- 
dition of both cables, from reports received that day, 
continued as perfect as ever, and that had been the 
uniform report of the electrical engineer since their 
last meeting. Their cables had all along maintained 
the first-rate condition ‘at’ which they. had been for a 
long time past. As regarded the present’half year, they 
would observe by the report what the ‘directors recom- 
mended—that was, to place £500 to the ‘credit of the 
reserve fund, which would then amount to £2,200, and 
to carry forward the smäll'balance of £24 to next half- 
year. In reality, as they would see, the company were 
now in a better position than they had been for some 
years. They had their reserve fund at £2,200, they 
had ‘no arrears of preference dividend, and the next 
thing they hoped to accomplish would be not only to 


pay their preference dividend and put something further . 


to the reserve fund, but also to pay something on the 
ordinary shares. That led him to refer to the current 
half-year, on which, they had now entered. Their. re- 
ceipts for the first two months showed an increase for 
that period of £218. ‘Of course the month of Septem- 
ber had not been completed, but they had twenty-nine 
days’ receipts, and, as far as they could anticipate, they 
would be nearly the same as for the corresponding 
month of last year—about £1,000, a little under or over, 
If October, November, and December were only equal, 
supposing they had no increase on what they received 
in those months of last year, and that nothing ‘occurred 
to the cables, they would be able to. pay the 10 per 
cent, preference dividend, to pay a small divideñd on 
the otdinary, shares, and to ‘put a further sum to the 
credit of the reserve fund. They had no reason to 
anticipate any interruption to the cables, and he 
thought they had every reason to anticipate that their 
returns fdt October, November; and December would be 
as good as they were last year. Hethought it probable 
that they would have some increase of business from 
the marriage of King Alfonso, should it take place next 
month. With regard to the International Telegraph 


Conference, it was held in London, and had in view the : 


remodelling of the tariff and system of charges. It 
was thought desirable that the company should be re- 
presented—indeed, it was nécessary that it should be, 
and the result showed the importance of their being 
present at the deliberations. The Conference, as they 
were awate, had adopted a word-rate for European 
messages instead of a minimum of 20 words, as adopted 


atthe present moment. To this they had had to givetheir | 


consent. It was difficult to know how this new system, 
which would come into operation: on the rst of April 
next, would affect theirtraffic, but it was thought likely 
to affect it beneficially, so. far as they could form an 
opinion. .Jt-would be rather an inducement to the class 
of persons who were now in the habit of using the 
Company’s lines to telegraph to Spain, and would, it 
was thought, induce a new class of persons who had 
only short telegrams to forward, but who did not now 
use the lines in consequence principally of a few words 
being charged the same as 20 words. The average 
length of a message being about 15 words when the 
minimum was not enforced, the rate per word they had 
succeeded in obtaining from the Conference fully. pro- 
vided for this right—in other words, they would get 
from the: 1st of April for 15 words as much as they now 
got for 20 words. He would be happy to answer any 


question.‘ He concluded’ by moving ‘the- adoption of 
the report and accounts.’ Mt. Abraham ‘Scott, ‘a diréc. 
tor, formally seconded the motion, which “was eattied 
unanimously without discussion. The Chairman then 
declared the dividend for the half-year on the 10 per 
cent. preference shares payable, less income-tax, on the 
1st October. He added that the dividend warrants 
would be posted that night. Mr. Scott seconded the 
motion, and it was carried unanimously. The Chair. 
man said he might have stated in his opening remarks 
that any little improvement they had gained during the 
half-year had been in spite of the continued depression 
of trade which prevailed in Spain as elsewhere, No 
doubt, with a general ‘revival of trade, they would ‘te 
greatly benefited. Mr. Archibald McNicoll then‘moved, 
and Mr. M. S. Gilmore seconded, a vote of thanks to 
the chairman and directors. ‘The Chairman, in reply, 
said the Board would do their best for the interests of 
the shareholders. The proceedings then terminated): 
“Tue West INDIA AND PANAMA TELFGRAPH ‘Com. 
‘PANY, LimiTep,—At a meeting of? the directors held 
on October 1st it: was décided to piace £5,006%tb 
reserve, and to recommend to the: shareholders ät the 
approaching meeting that a dividend at: the rate of § 
er cent. per annum be declared on the 1st and and pre. 
erence shares for six months, ending the 3oth June last, 
carrying £1,631 16s. forward to the current half-year, 
Reurer’s TELEGRAM Company. — The diréctors 
have declared an interim dividend at the rate of sp 
cent. per annum, free of income-tax, for the ‘half-year 
ending June 3oth last. 
THE Eastern EXTENSION TELEGRAPH Company, 
Limiren.—From the réport of this Company it ‘appears 
that the net profit for the half-year was £84,597, from 
which two quarterly interim dividends of 14 per cent, 
each, amounting to £49,937, have been paid, leaving 
£34,660 to be carried forward. Resolutions will be sub- 


‘mitted at the meeting of shareholders authorising the 


directors to acquire a concession from the Spanish 
Governement for connecting Manila by cable with Hong 


Kong. | 


… The following are the final quotations ‘of telegraphs:: 


—Anglo-American, Limited, 58-59 ;  Ditto, ' Preferred, 
84-85; Ditto, Deferred, 34-35; Brazilian Subma- 
rine, Limited, 63-73; Cuba, Limited, 74-8; Cuba, Limited, 
ro per cent. Preference, 15-16; Direct Spanish, Limited, 


13-24; Direct Spanish, 10 per cent, Preference, 114-113; 


Direct United States Cable, Limited, 1877, 11+-11#; 
Eastern, Limited, 74-84 ; Eastern, 6 per cent. Debentures 
repayable October, 1883, 104-108; Eastern 5 per cent. 
Debentures repayable August, 1878, 102-104; Eastern, 


6 per cent. Preference, 11§-12% ; Eastern Extension, Austra- 
lasian and China, Limited, 8-84; Eastern Extension, 6, per 


cent, Debenture, repayable February, 1891, 105-108; 5. per 
cent. Australian Gov. Subsidy Deb. Scrip, 1900, 4-14 
pm; Ditto, registered, repayable 1900, par 2 pm; Ger- 
man Union Telegraph and Trust, 7-74; Globe Telegraph 
and Trust, Limited, 5$-5%; Globe, 6 per cent, Preference, 
114-113; Great Northern, 8$-8§ ; Indo-European, Limited, 
21-23; Mediterranean Extension, Limited, 23-33 ;' Medi- 
terranean Extension, 8 per cent. Preference, 94-9% ; Reuters, 


Limited, 9-10; Submarine, 225-230;. Submarine ‘Scrip, 


2-21; West Coast of America, Limited, 1-1}; West India 
and Panama, Limited, 13-13; Ditto, 6 per cent. First 


Preference 7§-7%; Ditto, ditto, Second Preference, 63-74 ; 
‘Western and Brazilian, Limited, 3$-3% ; Ditto, 6 per cent. 
Debentures “ A,” 96-100; Ditto, ditto, ditto, “ B,”.91-96; 


Western Union of U.S. 7 per cent., 1 Mortgage (Build- 
ing) Bonds, 120-125; Ditto, 6 per cent. Sterling Bonds, 
105-107; Telegraph Construction and Maintenance, 
Limited, 315-324; Ditto, 6 per cent. Bonds, 106-108; 
Ditto, Second Bonus Trust Certificates, 2$-2$; India Rub- 
ber Co., 123-12; Ditto, 6 per cent. Debenture, 103-106. 
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ELECTRIC APPARATUS, 


FOR EXPERIMENTS, &c. 


he 

its 

he 

ir 

ks 

he 

Vo 

be 

d, 

f 

ld 

6 No. 1 Set—Price £8.-This Apparatus consists of. a Hlectric Len, with 
2 r reflector; a powerful Gälvanic Battéry of 10 cells, with sufficient acids, &c., to work it several times, 
t, and allthe necessary connections and conducting wires. 

r. ‘No, 2 Set—Price’ £10:—This Set is similar to No. 1, but the battery consists ‘of 30 cells, and j is 
rs capable of lighting up brilliantly a moderate sized shop or room. 

No. 3 Set—Price £20.—This set is similar to he preceding, | but the arta consists = so large 
sized cells, and the sers power is much greater. 

; | APPARATUS FOR USE WITH THE ELECTRIC | LIGHT. 
Batteries, Carbons, Conducting | Wires, Regulators, We 1201813413 

8 

- Agents for HICKLEY'S ‘PATENT TELEPHONES, ‘price £2 10s. per pair. 
h PRICE LISTS of SCIENTIFIC APPARATUS and CHEMICALS, Post Free 3d. each. 

8 SPECIAL QUOTATIONS. TO THE TRADE AND LARGE CONSUMERS, 


: WE. FAcHKson co. 


(J. ORME & H. M. CAPNER.) 


65, BARBICAN. | LONDON: 


BRIDGER, 
LGNETIC AND ELECTRIC TELEGRAPH WORES, 


1, JAMES STREET, OLD STREET, LONDON, E.C. 


, . Magneto-Electric Bell Pulls, : entirely 
| Gspenging with the use of battery; very 
* useful for Private Houses for rin À from 
House to Stable; for Ship's Ca Cain - also 
made larger to ring gongs for Mines, &c. 

_ Used with great success with the Telephone. 

Magneto .and Electric Alphabetical 

Dial Instrument. 


Patent Morse Instrument to. work | 
without Battery. 


Batteries and all kinds. of Electric Bells, 
Buttons, Indicating. Tablets, withthe latest 
Improvements. 
‘CONSULTING ELECTRICIAN—G. ZANNI. 
' Liberal Discount to Trade. 
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Gong for Block System. 
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Intercommunication between Readers on all Subjects of 


ELECTRIGAL & SCIENTIFIC APPARATUS. 


17 THE BIRKBECK BUILDING SOCIETY'S ANNUAL 
DESIGN AND WORK a RECEIPTS EXCEED FOUR MILLIONS, 
AN’ ILLUSTRATED JOURNAL.OF INVENTIONS, | HOW PURCHASH A HOUSE FOR 
MANUFACTURES, SCIENCE & ART. GUINEAS PER MONTH, | 


fice : 41, Tavistock St., Covent Garden, London, W.C, | With Immediate Possession and no Rent to pay.—Appl 
Office of the BIRKBECK BUILDING SOCIETY, & $0, Son 
Buildings, Chancery Lane. 


This Journal is devoted to the Advancement of the | HOW TO PURCHASE A PLOT OF LAND FOR 


Exact Sciences, to 
à FIVE SHILLINGS PER MONTH, 
CHEMISTRY in the Class and the Laboratory, With Immediate Possession, either for Building or Gardenin 


To the Use of —Apply at the Office of the BIRKBECK FREEHOLD Hee 
TOOLS in the WORKSHOPS of AMATEUR and OCIETY, 29 and 30, Southampton Buildings, Chancery Lane, 


PROFESSIONAL WORKER HOW TO INVEST YOUR MONEY WITH 


AND MACHINERY OF EVERY DESCRIPTION. 


The Progress of Electro-Metallurgy ; SAFETY. 
THE MICROSCOPE anp its ACCESSORIES ; Apply at the Office of the Birxkerck BANK, 29 & 30, Southampton 
6 Lane, D 
THE LATHE and its Uses; | Butidings, Chancery Lane or Deposits received a, varying — 


h P 
AMATEUR WATCH & CLOCK REPAIRING. | Accounts apened with Persons Properly introduced tnd 
Physical Science in General, eres Stocks and Shares purchased and sold, and Advances made 


With PHOTOGRAPHY, TELEPHONY, and PHONOGRAPHY. Office hours from 10 to 4; except on Saturdays, when the Bank 
closes at 2 o’clock. On Mondays the Bank is open until 90'clôck ” 
The Organ, and other in the Evening. 
MENT A Pamphiet, with full particulars, may be had on applitation, 
British and Foreign Inventions, Science and Art. FRANCIS RAVENSCROFT, Managers 


Electricity and Blectrical Apparatus. 


ASTRONOMY AND ASTRONOMICAL INSTRUMENTS, | ete 
POCKET SOUNDERS FOR LEARNING MORSE CODE 


Of Superior Make. In Brass, 84. each. Nickel Plated, rs. tach, 


Genuine Interest, &c., &c. 


Weekly, 2d.; by post, 2td. Monthly parts, od., and by 
post, Is. Quarterly subscription, post Ke 2s. od. 


WHOLESALE MANUFACTURERS OF = O Ww | 


| | 44, Gloucester St., Queen's Square, Bloomsbiry 
Our New Perfected Pattern Mounted entirely on Metal. 


Improved annette A Automatic Telephone Le Numéro: 50 centimes. 
itches. | 
INDUCTION COILS of highen finish. Carbons, Wire, L Electricite Revue Scientifique 
and all materials. | Illustree. | 
SILVER AND NICKEL PLATING AND GILDING, Paraissant le 5 et le 20 de chaque mois, 


Instruments made, repaired, or altered on the premises. 


BEAUX-ARTS—INDUSTRIE—MEDECINE— 


DATE & Ch AMPTON, Abonnements : Paris et Départements, 12 fr. ; Fr 


om qu le port en sus. 
Electricians and Opticians, Administration et Rédaction : 16, Rue du Croissant, _ 


4, Little Britian, London, E.C. Paris, 


PHOTOGRAPHY 


RAPID DRY PROCESS». 


Previous Knowledge not necessary. 


No Chemicals required in the field, Tourists’ Pocket Camera and Slides, 


for Plates 4% by 32. Lens, Patent Folding Stand, Chemical Laboratory, 
and every requisite. | 


Price Complete, £8 8s. 
THE SAME SET FOR PICTURES 5 x 4, £9 9s. 


Practical Instruction Free. 
Sensitive Plates 2s. 6d. per doz. 


WRATTEN & WAINWRIGHT, 


38, GREAT QUEEN ST, LONG ACRH, W.C-. 
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EDWARD PATERSON, 


| 3, BEDFORD COURT, COVENT GARDEN. | | 
STEAM WORKS-GRAY’S IND ROAD. 


. | EXPERIMENTS IN. ELECTRIC LIGHTING CARETED ODT. 
e PATERSON’S ELECTRIC LAMP & BATTERY, for experiments with the Electric Light, £5 5% 
D APPARATUS FOR SCIENCE SCHOOLS AND! LECTURE PURPOSES. ae 


BUEMEORFF COILS AND VACUUM TUBXB.—Purchasers of mote than £2 value of these can see them tested 


before purchasime. 
Telephones, Telephone Calis, Telephone Wires, Hllectric Bella, Indicators, and Pushes, 


sis. & GRAMMES’ DYNAMO-MACHINE and LAMPS on Hiro. 


n 
PROFESSOR 8. P. THOMPEON’S LANTERN SLIDE GALVANOMETER, 206. 
. New Hlustrated Catalogue of 60 pages, post free GO stamps, 
e te 
À INVENTOR OF THE 
UPRIGHT MAGNETIC MACHINE | 
1 So universally used by the Medical Profession, 
| MANUFACTURER OF | 
Hlectrical, Galvanic, Magnetic, Chemical, Photographic 
| and Pneumatic Apparatus. 
| Electric Bells. and Indicators of every description. 
For Hotels, Warehouses, Manufactories, Mines, and Domestic and General Use, . © 
19, ASTON STREET, BIRMINGHA™M, 
| 
| © 8 ; o 
à | Engines of to 200 Horse-Power always ja Prices 
| ROBES Co. Engin Bow 


4 
N 
> 
4 
| 


TELEGRAPH ENGINEERS AND CONTRACTORS, 


25; GREAT GEORGE STREET, WESTMINSTER; S.W. 


Contractors for “the Erection ~ and Complete Eqitipment of Lines of 
| Telegraph, and for the Supply of Telegraph Stores. 


MANUFACTURERS OF IRON POLES AND TELEGRAPH WIRE, 


AISO OF EVERY DESCRIPTION OF 


TELEGRAPH INSTRUMENTS AND APPARATUS. 


WwW. M. WARDEN, of the late Firm of “Warden, Muirhead and Clark. 


__ HENRY WIGGIN & COMPANY, 


(Lire EVANS & ASKIN,) 


COBALT AND NICKEL REFINERS AND GERMAN SILVER MANUFAGTURERS 
BIRMINGHA™M. 
| : Anodes supplied for Nickel Filing, of any shaps or dimensions. 


ANDIA-RUBBER, GUTTA-PERCHA, AND TELEGRAPH 
a WORKS COMPANY, LIMITED. 


Works: Silvertown, Essex; Persan Beaumont, France. 


TELEGRAPH ENGINEERS AND MANREAGIURES OF 


CABLES.--Submarine, Subterranean, and Aérial. 
WIRE.—tndia-Rubber and Gutta-Percha covered in all gauges. 
ISTRUMENTS.—« Morse” Inkers, Single Needle, Wheatstone's Aiphabetical, & Walker's system of 


Condensers, Testing Instruments, &e. 


ATTERIES.-S0LE MANUFACTURERS FOR GREAT BRITAIN, IRELAND, AND TER 
COLONIES -OF THE CELEBRATED LHOMANCHE BATTERY, which bas 


received the smost favourable reports from Telegraph -Enginéers, and is in general use on English 


and Contifféntal Railways. As a Battery for all Telegraphic purposes it is un oubtedly pre-eminent. 
All other Binds of Batteries also mamufactured. ‘Ebonite Celis, Carbon Plates, &c. 


Tike Leclanché is ‘the Gest Médical Battery. 
a: SULATORS .«—Ebonite, IPorséläin, Brownware, &c. 


MANUFACTURERS OF THE<MOST  IMPROVED APPARATUS ÆOR RATLWAY BLOCK-SIGNALLING. 


GUARD” COMMUNICATOR. | 
TELEGRAPH STORES AND APPABATUS OF EVERY DESCRIPTION. 


MORPEDO APPARATUS. 


acturers of Complete System of Torpedoes for Harbour and Coast Defence, and of the. 
SILVER PATENT FIRING BATTERY, 
Constant Battery for: Mining and Blasting Purpo ses. 


ay: 


_ 


Offices and Warehouses: 106 & 100, CANNON ST, LONDON, E.G." 


ENTERED ANTO SUFELY, CONSTRUCTION, snd MAINTENANCE of ‘TELEGRAPH 


THR INDIA-RUBBER, GUTTA-PERCHA, & TELEGRAPH WORKS COMPANY (Limited) are 


Semaphore ‘ Block”: Instruments, Bells, Resistance: Coils, Sir W. Thomson's and other | 


SEMAPHORE REPEATERS “MIGHT” ANDICATORS, AND WALKER'S “PASSENGER AND 


